d9)B*a^ff^ (jp) 



02) & H 44 ft & M <a> 



^^3^8-240814 

(43)^HB 8 ^(1996)9^173 



(51)IntCL° 
G0 2F 1/136 
1/133 

H 0 1 L 29/786 
21/336 


5 0 0 
5 5 0 


F I &*g**@T3f 
G 0 2 F 1/136 5 0 0 
1/133 5 5 0 
HO 1L 29/78 6 2 7 A 

gSsfsR *at* W*«OS37 FD (^29H) 


(2l)fflBi#^ 


4SK¥7- 70879 


(71) mm A 000002897 








(22) ASH 


¥^7^(1995) 3 ^ 3 H 


m^sf©0:m«ira@wr-TS i * i 






4 mm jk\ rain. ..ii * - |_u-« w/f J il 

(72) SIS fSIH 






^H5»T«KrU«jDeBr-TB 1 # 1 ^ 












(74)ttSA #ffl± *ffl m~ (*2£) 



(57) 




8-2408 14 



nmm 1 1 &m±izwbH$nrzmmm<D^mm\zm 

mmmt. 'pti< thtam^-hmmm^m^^^izm 

hmmm±izffife<Drtf->T'¥)n\zi&j$.2tirz¥m# 
mt. m*m#m±izmi£(Drt?->T¥-mzMf$.2ti 

cw*«2] mm±iz&ti2ntzmmmo%wM\z® 

nit, thmm^-hnmm^mv^^izmi 
m&mm±.\z¥-mzwf&ztitz?- bmmmt, mf- 
bmmm±izffife<D^2->-?¥-MizMf$.2ntz¥mfc 
mt, m*m&m<Dmi£®mztem?z>& : i\zw&Liin 
tz f k >nffim&£tfv-7>nmm£*ffiz.% z\ t& 
ftWit-rzwrnbyyi;?.?, 
cw*^3] &m±izBf&zntz&mmt, iw)-®£ 
M&?z>&o\zffi7£<Dn?->-c¥-mzwi$.-£tirz 

##B£J;tfy- F«eB:B£fr6fc3«BfS£Mi2&# 

u wE**Ji©*Bk:«auT^*MaEy- f^b 

fig X £ Z. t t f * ffM F 9 > v 5 * ^ . 
9-y-QW&L^mzY\"i >HItV-7tS)itl: 

t a»& * -s «b as s b ©gBflij c mm £ £ C -5 
ttiLT^-siWf By- h^i±tc^©/^->T¥s 

-hmSHt, *l>£<£fcffiflBy-h«*BfcB'5.fc3 

y- vmmm±.\zi%fe<Drt$->T2¥-mzte&LZfttz¥ 

(Drtf-yTW-iBizWf&Zntz F K >««BiiJ:tf V 
-xmSB fl9fle¥*#BttfflBBy-h*SB 

twsH f u-f v-x«SBt©&#»fc 
[»#?i6] g;&±izMi$,-$ntz&Mm<D&wm\zm 



(2) 

2 

-X«ffiBKJi;fc«B$nfc¥«ft¥##:B. y- h*fi 
*B*3«fctfy-h*«H££«*., MK¥«^S«Hdte 

y- h*®HiHijffi f u-f >nmm&£ztv-xnmm 

£<D&ftW&j£mmztiLWLT ; ?**)l>ffl&ffifiSLL. M 

o> fro. ^-rn^-**^sc»^»^tc-3 ^T»* 

SO F V-i >fffiJb5^liV-XtliLTiitl) £ 
i * W tt t f -5 * K F 9 > 7, * . 

am* «t ^H(rfB*^B i HfliE v -xtffii t <omna \z 
i nmrnxm 7 ©(ri-rnA»fcE«©*|t f 5 >s? 

[W#K9J »8H43£#*«±fC&S*>y*B£*J$ 
*«ffiffl®«SB, 3>**hH, ¥*g&B. y-htt 

20 mm. y-htiffl©iii5i*«iLT#i#$f 

j£f 5fgl©Igi:, 

M83*B#©y- F«affl©«£B£/^-^>^LT 
©lit, 

S«±K»*B£^LTffilB*B#©iJaiey- F*@B 

H**MB-r*rtK«to. wsy-h*ffiB, y-Hie 

30 t, 

s * <t utflffS*«^B *n ?-->>fL xms®«©*. 

40 @B> y-h«fii»B, ¥S^B. ^>^^hB> KK 

>ii t v -xtgffl ©til ut#i*^ 

WBKH >iitv-7flffl0fg@ < H5tBn>^ 
i7 hB. WE¥*#B*J:^imBy- H6*B*/1^- 
^>^LTF?f^««©*-^5Sb, ^e»(CmFfBFK>« 

* - > * T 4 F U >*« » £ V - * *«B & 

S«±lcM*B^^UTHfrfB^B^©H(IfB F U-f >«® 
so Btv-Z««B«*«*U. MGHlRtt£i«X««J: 
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3 

nm^m * v *m zmm-r s z t \z & k> , mm h u~r 
>ma«, v-7Mi. n>^^h«, y 

- Mfi»Ji*3<fctfy- hmaffl©*aii£iiuE«a±lc 
-7.«affl©«aS, a>^b)I, ¥«&Ji. y-h 

©ist. 

«£J£*U iffiEWri!H4£#*«*J:tfiiaE&JS*y* 
Jl£fyj!if S'ttCiD. miey-h*M. y- m» 
HJf, H6J;tfHH>tItV 

-*«affl©«aii*ffiEa«±»ce¥?-*S63©ig 
t, 

U S&KlflEKWf >*B£V— .X*«ffl©«BJi* 
H K >tlli V-XtSISML. ME 

^«^s^ijf2y- i-man tME h* u-r >mmm&£ 

ft*»--:*£«ISc©fJ61o*Tk:t3^T©#iI© h* l"f >« 
[»*Jfil2] StRt, K*a±K»i«3n;fc«3»JI 

&nfcy-h*ast. *!>ft<£t>OTEy-H«aji£ 

B'5«tpfcKrE**Ji±»c¥S^«JfiK3nfcy-h«* 

at, sy-hffi»s±ic^©/^->T-¥sic^ 
a tc $ nfc f u-f >«ffig*5 «t v - * *« ji t s 

-*«a»©^rna»-#K»ttT*H*««£«A.a 
[»*ai3] sat, Kns±i:»«anfc»ti 

6nfcy-h«*Bt, 4>ft< t*>lWEy-h«aJI*: 
H3J:3KMB**Ji±K¥fiK»*KSnfcy-h»e* 
ii, ^y-h«e^S±tcH>f^<D/15'->T-¥filC^pJc 
snfc¥*#ii. K¥»#i©Bf£IBfi:ai«t5J: 



(3) 

4 

-*««H©t>rna>-#K«irr4»*«««tt*.* . 

[B*S14] Sat, «S1S±l:MSnfc»*i 

#y- h«e^« tfr ztezmm&zmm&mmomffim 

*S©SBtc®|±5LT^-g.HffEy- Mfi»Jl±fci5r5£© 

/x^->T¥fi(c»j*snfcy- 

>v>X*©ME H l/-f >«BH*3J:tfi9Ey-.X«BJi 

[§$H5] isi, «*«±t»jsjcan&««» 
>tsi, itffi»#iBo*sfc»muTuijWEy- h 

MM$:ffiZ.2>Bmb?>i?X9&vbVyt7 7.Vtizmf!l 

fftmv-7>nmm<Di>-?tifr~i5\zmffl.-Tz>mwwmn 

<D%Mm\zmm&£cz> z. ttt < f£ffl;^->-?mt 
e»nfcy-h*a«£. d>&< tfe«5Ey-h«aji* 

snt*»#it. WEy-h^an^atSitST^j; 

$.#Mti.3zm&lZitLWlsTfr*)l<&&mrfLL. ME K 

40 u-r >«a»tWEy-^«aaara-¥BS±K*o. 

h 7 >v7.^©wrE K K >*aHfeJ:^WEV-^« 

^fT-STi^-r 7v h 'J y £XXa. 
[|*S17] Sat, ttS«±KK£3ttfcifeMi 

50 ««ty-x*ajif3)a*a«snfcTS3a:*»#a. 
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(4) 

5 

<Dm#J:ztm&¥m#m t stria v t oi n t- 

*SJ:lfflll#Kl 8 CD fcffifc© 7 Vy-J h u 

ntt^ct^tnu^i 2. 8«*^i 3. m 
[i*i2 2] mmwmmmzm^rzmMvmmiz® so 

1 ©^-fn*McE*S©7^5^ ^ h U y^XXK. 
i*7 h 'J y ^7«l:Wt47ff-f h 'J y 

m<&m*v*m±.\z hh >«a<bv-7,*affl©*a 
mmvnmmzm-Affim vx&m#&mtittz2i i ©i 

St. 40 

©IH£. 

s^fijiiT^cttcj:!?, turn?- bmrnm. y-h® 



[i*«2 4] WIB^4©XetC*5^T. MIS K U'f 

> * a i * <t u v - t. « a © t m m i - a a s - 

[»*Jfi2 5 3 b9S2^4COXS^*3^T, MBHH 

>«ffi**«fcc^v-^«ai*^L/&a. taBKw> 

[£E*©7£7V7*vh"J y*XSffi<0«i6:*i£. 
[«*a2 6] »»©*Bth 7 

ifE¥»^H<&R)f«©^^->{c:/i^-n>^Ufc«, 

M^«#B©ms®^^HtrEn>^/7 hm^ifn,xmm 

[i«2 7] WEH4©I®fci3^T. WBHH 

>«asfe<fcc>*v-7 l «a©^i[5iB#^a^*a^- 
#wfc»j£-r* - t^mtr-sif 2 6 (ce«©7 

[gS#W28] HffE^4©XS{C*3^T, MBHW 
>«a«^J:c^V-X«aS:^Ufc«, WE K U-f > 

mas*j;^y-x*a©^-rn^-^(rs^Ti)ct3 

Cg*C7^f^ 7v h U y i7 7.8«©i3ig*te. 

££v h 'J '^^*CSf57?r<f h U */ ^77.» 
«©Sjt*ffilCfe^T, 

» J»tt X J#*«± ^ >y + M £ fJgS olfg I' ^tt b . 
1, ¥*#H, 3>^^hB> HK>liiV-^t 
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* CftUM" * HSttS £ JBjfcf -5 fg 2 ©IS t , 
»R±K»#Ji*^UTWB*JiflKOttE K U<f >*a 

«IE£JB* y +1 * *(ISIT5 d t Set 0 . WE H U-f 
>«aB. V-a*M, ¥##Ji, y-hffeSiJB43ck 
txy- MIffl«)tiI*IIBI*±i:fi?t4S 3 co 
ISi. 

3 0 ] ffiE$ 2 ©XSK43^T, ituE H U-f 

43 j; zmmn&m ©man & * 9 -- > y itftco/i 
* fc«ttT 5 b utma £»j*-r s n t tr a 

>*SJi*£tfV--.X«II£#J*L&«. fttEFW> 

man 43 ck lk*v -7. ma© urn**-* kssbw s £ 5 

[1*83 2] KfE*4(DIiK*HT. B*ttH^ 
tt#JB2 9 7!>MII*«3 10lrJfft*»l:EiO7i'f'f 
h U y ^T^tC^f 57;?5V 7*v h 'J 

e&Taseiwxst. 



(5) 

<? 

S«±iC&5t«£^LTiiute£«&©liuE K U-f >«a 

>ma». y-xtii, a>**Mi. y 

9 - > * #f S ¥S&y- h tta« i T 5 % 4 CO l§ 

WS»ttX«F*«±Jc4feJR^y=1rJiSai«BlllK»fiKU, 
M&Jg*y*«±lcF W>mat7-x«affl©«a 

n. a>^hji. ¥m&m, y-h&sui. y-hm 

«ffl©«SJi*liJ*cS[liUT*Ji#:S»fifc-r*J(S 1 ©x 
St. 

ME#ji#©y- h«afflomassr/^-->yL-T 
20 ffi£cDA-*->£w-rs¥s&y-hmajii:ir3fe2 

©XS£> 

*«±lc««B£^LTME#Jf #©iWEy- N«a« 
ifflEW!?*tt3ma«*3«ktfME&«* -y* 

s^fjif-r-Svittcjco. MEy-h«as, y-N«e 
fiEKK >*atv-x«afflco«ag, ^>9*?v 

->yt,T, l»F — ¥ffi±lCR)?^co/t3'-> : &Wr 

«¥tfti<w >«a«tv-7.«ast, ifh> 
*an*5«fctfv— **«©^-rn*»— #c««-r*H* 

mat^^EEL. fJE¥#ftB*«rEy-h*aB<i:mI 
EF W>«a«43J:tf7-X*a«t©3£#i$&3e^ 

Ev-x«aiio)^-rn^-^sffl»©tg«)^ic:o^ 
afflco«a«^i®^aBLT#«ft^^-r-5m 1 ©1 

St. 
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y- httffiJf iiWK K K>*ffiSi$«fctfy-;*««H 

>®ffin. y 3>^h», y 

■[8S*B3 7J MtB Hk"T >fItV-Xflffi0l 
U y f^SHctt 4 i 1 6«ii:t 5»*S 3 5CG1 

[0 0 0 1] 
[0 0 0 2] 

#5*s«±K:y-h*K£»jsu z.<D±.\zmm 

&«»Au^iittx?Tft«. fit, vu-onmt 
v-xnmtomvmmztef&znz^vz-Mt, y- 
ywmzmnt^mz-z'&m-t* z. t\z «t vmmvu&t 

lH7>y^^ttH K >*«i:y-^««toPfl*«0 
N/OF yf-yVm^t L,T©»f££fr"5 Z. 

[0 0 0 3] ^Oiifcl^h^s;;*****^;* 



(6) 

*) «a»c»i«-rntf, y-h*n£y-.xttfii©ia 

io [0 0 0 4] HHT, ««h 7 

NSIf (N+ Semiconductor Insulater ) tIS 
I M (Insulater Semiconductor Insulater ) £W\1tt\ 
2>#hAy- NSIK1ISI UK It 

•a) t^pfu^Srwr-s. cnc*fLT. isiiaiix 
m%ft¥f&\zm?%m&tfn^&mt£mmm?tmt> 

[0 0 0 5] ilh^^Xi'CiitLT, h* 

W 2 r3©y-x««M fc{t«-r-s 2 S - T F 

T«ifi*«*D6nT^<5. C©2 S-TFT^jg-Ctt, F 

[0 0 0 6] 

Ilh7>yX^5ffl^T7i'f'f ^-7 h "J y ^Xgffi 
&Mf&V. Z.<D727 L '(~7'?bVy?7>&&*m^TWi 

30 Ksgjaanfcy- h«st«*i6]t:ffi»snfcy-^« 

tt**|fi!lK^fitt*S*»«ft* d £ left 0 . H^ n °pK±fi 

[0 0 0 7] ±E©<k3fc»r*»*Wa»**&tt. a 
fljf, iih7>y7,^^lt5IgT»tl l fefett 
gH<hLT> ^5SA©raiBi:*ifi±©iaj8t***»f 6 

40 [0 0 0 8] -m\Z7?f-J h U y^/XMfJ. ffl 

UT*r»*S^ttlfi«i:TAA**i;*t^5IBIIl3&«»o 
[0 0 0 9] «©»lh7>^^ll ^-©^ 



z.<D*m&m±.\zv-7.mw.t k k >*«£>wgj$£ 

»*T*y- h*gi^JI©Sl/S£*# < f -5 £ i C «t 0 

[ooio] y-hms^v-T.mi, pw 

>mStt. #J*.tt\ » a B f^yKgiffliH 

[ooii] *5SMtt±j£©«fc5^«k:ji*Tttan 

StfftU *«©»»**«IH©«**&©SS££l»il: 
[0 0 12] 

mwL±.\zmfci* ntzmmm&nMmiz&mzQi c z> z. t 

< 1 1> ituE v"*- h m@B £ B 5 J: 5 1 H9Gtt«ff ± izW- 

tB\zMf£2nrzr-hmmmt. my-b&mm±izm 
s±\zffife<Dj'V?->T°¥-iB\ztei8.£ntz k u-f 

■ *J:tfy-X««Ji££**5.J:5fc*lJ5fcib&. 
[0 0 13] mmhy>^7s^(D^2(DmMit, 3S«± 

tc j&a $ nfc«#ji ©gffiflij tc £ £ u ■& c t tt < m 
miey- hcsn^Bp «t ? \zmmmm±.\zw-mzm 

tfy-X*«JBi£«A*«fc3fc*JS£b&. 
[0 0 14] Slh7>y75'©«3 0^H 



(7) 

12 

fifeibfc. 

[0 0 15] Iih7>y^^©^4©^(t S«± 

io &&mm<n&wm\zWi&*$iKz>z\ttz<i i f\fe<r>n?- 

[0 0 16] ZTz. *Nth?>-?X*0>£5 0X9itt. 

mfotizBf&zntzmmmiDiimvzmmzsiV&zt 

ft < ffS©W/t^ - >Tl£tt & n&y- h mffiS £ . 
tt>ii9Ey-h««)i*B5«t^K:i)(fE«**± 

20 y- h «sb t sjsfi^-r * «fc 5 ic0f^©/N° ?->T¥ 

•A. *9E¥^S«flffEy- h «® St WE FH> 
bT««-r*«k 5 fctftofctbfc. 

[0 0 17] S e,(C, llh7>y^^©S6ffl 

so d tft<^©/i^->Ti£tte>nfc h v-i >nmm& 

y-htSIt^IA. «»E¥*#JittMEy-h«« 
M tWE H k-f >««Jg*sJ:^y-X«*Ht©i[#«i 

ftXsaBcffiabT^^^^aJs^b. iisHH> 
*«Bti9Ey-x««»ttra-¥iii±k:»o. 

>*a»*^tty-x«atbT««B-r*«t5ft«^i: 

40 [0018] Xfewomm h ^ >-yx^»@it^©^ 

h««ltf*3B2©iat. S«±lc^«B^?>bT 
WE*»«:o!)«lffiy-htt«Ji«***b, U&ffiKJfctt: 

so o. B5Ey-h*a«, y-nft»jB. a> 



«§a ¥8-24081 4 



13 

ty-X«affl©«aJI» 3>^i7 Mi*«kZX«ai2¥# 
Jfctbfc. 

[0 0 19] *&, »Kh5>^^0«»^j£OSIS2 
K**/y*Ji±lcy-h«ifll©«i)i, 

t v-**afli tT*jii*ft»riM- 

hl»aS^-=>yLTffij£a*©»*SU 

cme K u-f >tiiv-xtifflfflfii^/^-z 

>^bTBfj£©/1*->£*-r 5¥«ftKH>tii 
tV-XfIISi)St5^2©lSt. Sa_htctg# 
a*fl-UTiWE*S#©ME K K 
a ■ « * ft* U Iff E W*M* «k ffiB&« * 

u/*B£Hirr*c:£KJ;0. ME h* Wf >«aa, V 

n>**h«, ¥*#a. ¥-hmmm& 
Tfs©/^->^ttsfafty- b mast-ram 

[0 0 2 0] £<=>tC, »Wh 5 >>?**©«£#&©» 

mzw&u m&m* y*m±\z v* w >mat y-x 

T5ll©Igi, ME#H#©y-bmaffl©«aJI 
£/^-->^LT^£©A°^->£*1-5¥ffi&y- 

D. WBEy-h«S«. y-hf6»JB. ¥##H. a> 

fc^*-^>ybTffi£««©*£»U SSKiKlEK 

>«aa£V-*««Jl£#JSU IWE¥»{*Ji*fflE 
y- hSaif tffjE K l"f >*a^43,fct/y-7.«aH 

i"f >*aatflMEv-;**a»©i'vrn!&»— 

©awa^fc-PUT©^© K L^f >tg»5^ttV- 

xmat-f3sg4©ist. id^&^i^ftMti/ 



(8) 

14 

tz. 

[0 0 2 1 ] *56M©7^'r^^hUy^^*«©« 

i©^Bjtt. sat, »a«±t:»i«snfc»»ji©a 

iBfl!KRIS*^i;*^ttt<0f3t©/'«^->T»Jt5n 

j:3fciwis«#ji±fc¥aK»issnfcy-h»»ji 
t. My- Mfi»B±tm«©^^->T¥fitflfj«3 

nfc¥»fr)lt. R¥*#Ji±cm)£©^^->1f¥S 

mm v?yv7,9<Dmm v u-r >ma@*5=k^fsv- 
x«aH©^rn*»-#K:ai*^*a*«a&fli*.*«fc 

3&a$tbfc. 

[0 0 2 2] 7ff-f^hU7J'^*0!B2 05Sfl 

a. sat. »*«±tc»riEsnfc»**©aiBfflfc:ia: 

Ea*«±fc¥SK»j*snfcy-his»jit. &y- 
h*e*ji±t:m€©^^->T¥Sk:pjasnfc^i»# 

20 St. K^##«©BfSfflBrfc««!-r*«t'5JC»fi!ESn 

tz f w >mas*3<tz>'v-7.*as tsi^sii h 

vx^©stiE k b-r >aa«*5«trxwEy-x«ai© 
ti-rn^-^jcfttt-r «h*«s*«ia* «t 5 fta$ t 

Vtz. 

[0 0 2 3] T^7-^yvh'J-y^7 l *ffi©^3 

©sswtt. sat, »a«±fc»j«*nfcsssf)Bt, m 
^©;t^->T? 3 Paic^$nfc KK>tiiiy- 
x«astic«B^as$nfe¥a^¥ss^*ctacy- 
30 hfe«jitA^xi:«ajiffi$ffiE«*a©sefii(rii:s 

^bSCLtft^/t©/^-^^, ME&*JI© 
*BlCgtBbT^-5WEy- h»»H±Jc3f3t©A^- 

>T¥it»rissnty- h massif assei 

^©we h v4 >*a«*5<ti/iiEy-xita«©^-r 
n*»-*»c««iE-r *B**ssa^.* ± a 1 b 
it. 

[0 0 2 4] 7?r^77h'J7i77ifi0^4OglJj 

sat. «»a±£»j*an&«*at. *»£©/* 

t y-xtw t icasrr s£ 5 irH>T£©/t*- >t? 
mizWLrt*>tiiz¥mfcmi3£zfim*m#m\z¥-&\zmm 

mmizmmz*kt2>z\£ti<ffii£<Drt9->-e&v. m 
E»*a©*BK«ffibT^*aEy-h*6»a±t:m 
jg©^^->T s Faic»ritanfcy- htta«£fi§*.& 

h 7>vx^©b5E h u-f >*ajBfe«ttfM«y-x« 
aa©^m*»-*tca«-r4awii*«a*«A*j; 
so 57ia<$tu^c. 
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[0 0 2 5] 7^x^^K'J-yi7 7.*1S©^5 

^y- hmmm-ti,zmi£<nrtf>->-v¥-ia\zMi&ztifz 

j£ ©At*- 3 ftfc K U"f >««li#«fctf 
[0 0 2 6] s&fc. 7^f^vh'jyi?Xl«ffli 

6©aswtt, sa&. RS«±i:»)«snfc«ti©a 

tKK>tIItV-XiiIi, iKH>Hl 

£v-x«aiifciii;fc«» 3 y- 

h*fi*a:feJ:tfy-h«aJi «»:£«■*.. ffiE¥i*ttStt: 

U §«8Ihy>i;x*©MEKl/^>ttaJf &cfctflWr 

[0 0 2 7 ] *%W<0T2 : rJZf^bV yi'^JHiO* 
jg#&©S6 1 ©fgl3)§tt> *jfc©»gth5>^^tH* 
«ajf h U y ^^ttfc*-T47^T->f y*-? h 'J y 

*v*m$:M&*imiZMtfLL. K4I^y*i±l:HU 
-f>lltv-xtlffl©fll- n>^^hg. 

nt-rsciticto. i»Ei , -nii. y-nwwi. 



(9) 

-f>tIltV-^t«I^i)St5«4©Igi:, 
[0 0 2 8] 7fr-^^h'Jy^^**OS!jt*j*© 
h U y ? XtttCfrt * 7 * J-? h >J y * Xll 

io s, y-Mft*«, y-h*®ffl©*@H^ 

«*aiLT#i#*f)St5^10Iii:, ME#S 
#©y- K*Ifflo*Il*;^-z >y LT3fje©/t 

£. S«±t-»3BfJB*^LTlrE*Ji#Oj»Ey-h« 

y*ji*«!i*r*ctt:«fcr), j»Ey-h«ffi«. y- 

K¥T3!g3©Xg<!;. IWE*MM*Ji£ffi:£©-rt*-> 
\zK9-=l>#L1z&* tt#aM*»©BrJ£«i3rK:ilfrE:J 

0!V-^tIiSMtl>g4©l8t 1 j&^fcSJ:^ 

[0 0 2 9] £ft, 7*7^ y^HJy?XS«©»it 
#&©fg 3 ©3£Wi> M©IIh7>yX^ii*i 
ajf ££V h "J y **ttK#-r*7*x-f y*"7 h u y * 

xa*©«js*fefc*viT. mm&5.mm&±.iz&&* 
■y*mzmmpjm\z&tiiL, m&m*v*m±\zy-b 

so T#Ifl:5Mmi0Igi, WEKK>tifc 
H&cfctfiifJEy- h»»Ji*/13'-->y bTBf^fi* 

®*&sb, s&icWEHu-osatv-^mttffl© 
e#s #©iwe h v< >nmm£v-znmmMz&m 

U t&EW*H4£8*«fc<fctftaE&«.* y +H*iiJSi 

*m#m* y-M6»iife«fc^y-h««ffl©«ffiji* 

©«as £/i > y l xme©/i ^ - > £ -5 ¥ 
a&y-h*asit't**4oist. a>&fc4«k3fc 

[0 0 3 0] 7i7x^yvh'Jyi7 7;aiS©Sjg^te© 
«4©^Wt Sfc©^hy>> f 7;^<!:iii^«a«<!: 
h U y ^7.ttlC*-r^7^7"^ yv h U 7?XM 
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©in, f-vmmm. *m#m* 3>^hB£i© 

mmmm^tzz ^-otffiiiv-xtii^M 
(Dwimvu^ymmmt^-T.m.mmm^mmL. we 

©«<IJ1 4 A- ^ - - > y LTffi 5£ <Drt 5> - > £W 
t5 J Pifty-HtIit4»4C!)Iit. 

[0 0 3 1 ] :7vh'J yd^SSoRiS 

;*f&©ffl5©5g91te, a»©»Bth5>5?^^tH*« 

y-u»»ji, y-htiffl©tii$i^«ib 
T^ift^Mraiciit, iWE#«&©y-h 

W&m<D%Mm%:rt$r — ->>f\sTrf\'%.<Drt9 — >%:^i 
-r*C£C<fcD. ffiey-h««Ji. y— Mft#Ji. ¥ 

kh >matv-7,mfiffl©maji, n>??hm& 

££^j£U BtfE¥#^«&Wffiy-hm@giWEH 

#»© k w-r >«a**^ttv-x««fr*SB4 ©i 

[0 0 3 2] 7ff-f^Vh>J-yi77ai©B 
mffiJitSrV h U 7f^«ttt57i7f^ ^ h 'J 

hmmmommm. f-bt/mm* *m#m. ?>?>7 



(10) 

;<? 

-->yuT, i^— ¥ffi±tms©/t^-><&wr«)¥ 

Ev-^*aH©^-rn^-*^fflfc©tg«j^tro^ 
x©*a© h u-f >ii*^^uv-xigtt5f 2 

io ©lit, »«±K«*Ji£^LTflM2£Ji#©ifflKK 
±I^iE4I^ y *14«)it4 C il:«k t) . 

E*«±tcte^-rs^3©ist, MEy-h««ffl© 
mag, y-M6»ji*«tiX¥*<*:ji*^^-=>yu 
tbtjs©/^— >«*r-r*¥fifcy--h«fji. y-h 

20 [0 0 3 3] 

wm] ®m&$:ft&mzmmBjffi<DMf&.-2nfc&m* 
#n, y-b^jf, y— h««ffl©««»sBra©)B 

#«^©«fig«^/^-->yi>, £<fctf/£fc«:, s 

^7.^i-rs©-e> »ih7>yx^^i-i»y-h 
mmm. y— m&sh. *m#m, h*K>iSi, v 

so £nfc«fcO, »Rh7>^^t:*tt**IRoa3S*D 
[0 0 3 4] 

[0 0 3 5] Illl *»Iih7>y^?©-S 

yyX^TKl S« 2 ±KJBj£Sn&SS*JB 3 ©Sffi 
®J fc * 4 U -5 ZL t is. < fftS © /1 * -> Tt§ £> tlfc 

40 y-h««4 at, »»»3±tc»ritsnfcy-Mfiak 

15 at, Z.(Dtf- bt&&ms a±lC(?f^©/t5'->T 
JgJ«$*lfc**#:Jf 6 a t. n>^i7 h«7 a^LT 
¥f*I6 a±H^$tlfcV-X*aB8 afcilKH 

H>tii9atTi^ntw. *%m<Dmmb 

-Hfiftl5a. »I6a, a>^d7hB7a, V 

*©anr»spa*»«T»*. z.<Dtztb, '&%<Dmmby 
si?** (D&g&ft-eax 7- v a*- u y ttraai t 
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[0036] n»h7>vx9T 1 £«j*-r*y-h* 

i!4a, V-^tli 8 a H H >tll 9 a 

a. a*©»Kh5>-^^tra«©*rw. c 

r> Cu, Ta, Al, A g^lZJ: ■oTMl£-?Z> Z. £tf 
*&, y-HBil5att, ■Mfcfr'f SifciifiE 

*&±Efc#£-r**BI. &*& ^y^U>ytt, C 

ssMb^-f* (s i n x ) tmaisK. 

[0 0 3 7] ¥##«6 a(i7W77Xy'j3> (a 
-Si) l;iOMt5^id J T*5. 3>^^ 
M (n+ a-Si :H) 7 att->U a>JCJK«fll©^ 

18a, HW>tSi9 a£©i*aS|fi]±Sia-*fc» 

[0 0 3 8] 02H ffiSr^^T'HCffflt?** 

lilt B©fefr#fak:#l*5«fc3fc«MllTE«an 
TU5y-MiH4at, Z.<T>f— Mig4 a 

BStlT^-SV-xmffiJf 8 aiSr#U ^*-h*ffiS 
4 atV-^1118 aiT'IinfcV h 'J ^i7X±C9 
#KB#H*S*4:fcD, &B3SM*(CttiB»*Sl 4 
j&HERSn-C^*. ±ffi©y-Mffil4all S-iS^ 

!45#Ih7>yX^Tl©^r-hlI15Ml, S 
fc, V-7lil8a(l ftB*««fC*^THO** 

TICV-XtilSiStti. &B**ffii4 
[0039] 0 3tt, 01 tr^$n^s?Mh^>-^x^ 

T 1 *fiEfflbfc*5fiW©JBl«)*Mil»Hcff*7i'x-f 7 
tfLZfttzmwmmm l 3$:^bTVh'J-y^X^tC^ 

Sti^1g®:cD«^h7>v 5 7.^T l <h, ;i©i$§lh7> 
•WTlfflHH>tlI9 alC&BTaJ^KTh 



(11) 

Attii. igllh^v'X^T 1 fit, ±m<D£o\Z?- 
htli4a, y-h«6iI5a, *IftI6a, □ > 

63. 39JBBBS 1 4 B, S»Ih7>yX^ 

T l©M©y-h»»«5 a±©Br£««K»/£2nT 

[0 0 4 0] ±fB©7i/7-^ 7v h 'J 7^^111 1 C 
io feDT, j§"Wg#12tt, tf'J*— K #'J7U 

ao , zeonex (&mmm) . arton (gsfcis 

~1 0 0 0 timgStfff*tK #57., -fe^S 

^^S»*t51Wi»tUT, (S«ft«7^*U*f 
20 5>vX^£0/£rs^©ii5&7ni:yU'£^T, 

mtt<D&fcft<D7)i*vm*mmm?\zm&m.2n, m 

[0 0 4 1] t=fc. j§9§&»® 1 3 «, W<gtt, 39J 

<h bfc«JSIS«BE«*»J^»*^i»K^S»*JW*»c«t o 

so #-te0. l~2 0/imig*i»itK 

[0 0 4 2] jgiJHBSfSBB 1 4 0ijx.fcf, ;Uty*'J 

Ift-fyy^A^X (I TO) , Sft7X (NES 
A) , BfcMB9®&!!IJB«tt!|feK£ji)UK (BS 2 0 0 
-2 0 0 OA) f 5uti:J: O^fiK^n^o 
[0 0 4 3] ^{C. #3gW©»lKh5>:?**:feJ:tf7 

WKUTBtirr*. H4:6J:tfH5tt*5SW;:J:*>»« 
io h5>^j'T14fifc7^T-f7'Vh'Jyi?^HS 

i ioBji3&ft©-tfas»iwr*fc«)©isBi"T?»*. 

SUV W^tt^»«2 2±tC&B*-y*Jf 2 3&BB 
"IBKBjfcU u©M/7*I2 3±tCffi®H2 4£ 
H H >f ii V-Xtiffl©lII 2 5 , n > 
fvM26, M*12 7, y-h«g»«2 8*«fc^ 

2 1 Sf^HT* (B 4 (A) ) . Z.(D&m# 2 1 © 

fp»antic*jt»-r«!fiiajfla (200-35 otgao 

WiSn**«, WSM*X«KBj«2 2lr<k-?T*SJI&2 1 
50 lz£j&tf±CZ>Z.£\m±2tlZ>o LfcA^T, Z.(Dm 
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2 i fi£*o^7^*«-c*isnT^* 

(HlbJtH'OSSji y a -tr X Sffifc =k tftSU * ^© * £ mm 

[0 044] 2 2 tt*J>fc < <h *>g® (& 

JS/-;/*Jf 2 3©J£/£ig<|iJ) $fc3 5 

?DA, -yir;k 9>!f7>7->, 5> > $ )im<D&mM 
^£X/1y:?U>^£<fcDPricU)t%>©, SUSS 
«, -f>A-64 (Ni/Fe = 3 6/6 4) g«*£ 

W±EO»«HtXJ#S* 2 2 II^bTlIftttfttSf 

U do, *J«nJ|)B£t>©T*D, -->dr;k M. 

A. 3£t&. XX. ««. *5ckZ>\ »S* 

tt3£«fS«2 2o*ffl«»t©H«A»e.aa:as?-r*c. 

ta*T#5. £©,fc3&&JS;*-.y4-»2 3©JJ#-ttl~ 
1 0 0 AtmiggaWSbl'i. ft, ±^©J;5»C^S^y 
=^123 2 2 tC#LTif 

SMttt-Sjrr&B******. «Atf, W«H4£#»S2 
2ilT, JS»l:«iBSIHl/&SUS 4 3 0 BAWC 

}#Sfi2 2iJ#«^7*12 3K*fLT»£fc»*ti:£: 
tt. £ftlC&JR*y*Ji2 3 tl/T-yWMy + S* 

-rt. mmtMm-c%t3.<ttz. £©«•&. 

— &&©ai® ^THjffiftsaa-r * - 1 \z «t o rawi ojtg 

mtLx\t, i3;s-i"j-t (a^* oho ss, « 
tv-yi 2ii%, 111%, r»v— 

¥4 2. 5fi»%, 7-^->Stt^J4. 5SS%) ©5 
Og/10*8*«ffc-fW'?--&&£«8tLT, 1mA 
/cm2 ©*Bit^gTl 0 4J-M©«iaStT5ilt*«*tf 

[oo4 5iffiii2 4ii, ®tm?z>£?u&m*y* 

H2 3©^iIgl:l3HTlii2 5Slyf>W 

jf*ai~i Otfms«i-r*ct*»Tfr 

*. W, M/7+12 3©»*XSlC*t»T««ili2 
5 §112 4£Pfi£Lft<T 

[0 0 4 6] ±12© >«ffitV-X*ffiffl©«ffi 
JI 2 5 ©JS^ti 0 . l~l«mgl, n>^i7hB26 
©Jf^tiO. 01-0. 1 «mgK, ¥«&J12 7 (Dm 

*«o. i~o. 5Mm@a, y- Mean 2 8 

©Jf^-tiO. 0 5-0. 2ymg«, y-h*ffiffl©* 
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Ii29fflf*ii0. 05-0. 
[0 0 4 7 ] h 7 >5>X*:&«fctf 7*5^ 

2 1 *f^»ufc«. »±g©y- hmmmommm 2 9 

J/^-Z>y Ltf «®/t^->Ty- MII4 a 
£Jfcf£f5 (04 (B) ) c 'JK\Z. ±fB©£Ji#2 1© 
y- h*ffi« 4 a Jgfi!c{|iJ£ig9§ai£ 1 2 icSH&ttlg 1 

3^^LTS*-r^> (04 (o ) . z.<omm&mni 

[0 0 4 8] cn£JL*©I8Ttti«fiJni^yD-feXtta: 

I^'^I2 3 0ffffiT»(IU #S^-y+I2 3S:I 

■T. K U-f >tlt V-Xilffl©tll 2 5, 
?h«2 6, ¥i#12 7. y-htt»JI2 8*«t^y 
-h««J14&8W*«l 2±K<E^T* (04 
(D) ) . 

20 [0 0 4 9] ±EC^I^7*12 3©X>y^>y(r«t 

[0 0 5 0] ^K, HH>tiiV-Xtlffl0tI 
125. 3>^?hJl2 6, *«^|2 7W--> 
2^LT7-f 7>Htt, h 7 >S>X*fc**fc 

h«7 a. f«#16a?Mt5 (05 
(A) ) . KK>tliy-Xtiffl©ti 
12 5 5/^-Z>^LTV-7ifii8 ath*K> 
so tti9ai^Ml (0 5 (B) ) o ^©&. 

JUSG (V - 7f II 8 a i H K 9 a ^91 S 

ftTlr>fclr*««) ©3>^? M7 a ZZ.t\Z 
<fcD. y-h«S4a, y-hii!5a (2 8) , ¥ 
«#|6a, 3>^i/M7a, y-X«ffi«8a43cfc 
^HH >tli9 a©¥Sfc*H-e*Wt£nfcSI8th 
5>WT16fain (0 5 (C) ) . #^T\ H 
U-f >«HH 9 a Jc«5ltt-r*«t 3 tcj§0JBi?fffi® 1 4 * 
&»Ih5>yX?T 1 ©M©y- H*gaH5 a©3f^ 
«l:MLT7?f^7hU77Xl«l l£f£SS 
40 -T^> (0 5 (D) ) . 

[0 0 5 1 ] 0 3t'^Ufc7^^^yvh>J>7^XS« 

1 1 ttaasT?*sfc«i>. iBsRmffittawtfjbs^s** 

fe«t^. SWS©*^tc«. ±ifi©S3ig^ffi© 

£o izmmmmzmm h 7 >^x^©^©ts"j(c^i- 

*©Ttt&<, ^ISh7>v J X^©f^SStrail#tC^b 
so 0*«||2 5. 3>** hH2 6, ¥*fffl2 7. y- 
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vmmi 8 43«t^y-h«ffig4^®ws«i 2±.\z 

(0 4 (D) ) bfct£. KW>tItV-Xft 
fflOlII2 5, 3>*:7 bff 2 6. ¥«*I27^ 
^-z>^lT7<7>KiU ffl*©SJBIh7>5>* 
*£H*©ifi*^bttK#J&-ra:3>** HJ17 a. ¥ 
«ft!6a«n (06 (A) ) . 'AlZ, Kbf > 
fgty-7tffifflOtlI2 5Sr/t^-->^bTV 
-X1I18 a £ KH>tiB9 at£Mt5^ 
(06 (B) ) . d©^. KK>tII9aBi*i 

0. y-ht!4a, a (2 8) , 

ft!6a, 3>*£hJB7a, V-Xt®18 afeil/ 

>i^^T 1 £{£§rf 3<t|S|B3lC. KW>tII9a 
(*©H^Sfiil 4 5;iAfc7?f-f^hU7i'7 

s&i ia«#«3n* (0 6 (o ) . 

tO 0 5 2] 0 7 11 *5Mi©l*ilh5 ; >5>***J:tf 
^©i^h^^X^^ h U y 2 ■T.mzmz.Tz? t> x 

^ h u ^xa«©si 2 ©siffi«»js^-reEB§»fB0 
t&&„ z<D7?r-<y?hVy{/7>g l ffi.c>mm\z. a 

*Wfc0 2^$n-5l«3gi|sI*T*?)o 07*5t^T. 7 
?5V7-7HJ -vi7X*tS3 1 li. 89i*«3 2£» j§ 
9J»K3 2±fc»J*Snfcj393«»li3 3 ^lT-?h 
U y**ttK^jSSn&18l*©SIRh5>^**T 2 
£. i«#lh7>yXi'T2©h'H'>tI19bt: 
MtSi^tvMJ y**ttfc»j«;*ft&«R©j893 

M4b, SBj3jg«g3 3±}c^/a^nfcy-h*6»« 

5 b, uffiy-H»»I5 b±\ZffiJl<D/'<i9 — >-T?Mf$, 
$nfe¥3f#16bt3>^^ hi7b. d©:3>^ 
M7b^ LT¥#fti 6 b (C^tven&^TS J: 5 
K»jSSttfcV-*ft««8 biitfFK >fII9 
btTHUSSnT^*. ^LT, v-*-h*fi«iS5 b. ¥ 

**i6b, 3>:?jM7bn nrn©H*>aii© 

*«th5>>>;**T2©M©y-h»*JB5 b±©jSJ6 

[0 0 5 3] ±B©7i'f'f7'Vh'J -y£7.S1£3 1 * 
«fiKT^.S^»«3 2, 3H&*fl3 3UJ:tf89iW* 
tt®3 4te. ±m<D7? ; T4 7"vhU7?XlSl 1© 

3^s« 1 2 . 1 3 &£zrmwwmnm 1 4 

h7>^^T2 6«*t4§lli. -h$©i$ISIh7> 
v7.*T 1 S:«jSTSIit|8|*0»»KJ: VMrfL-tZZ. 

[0 0 5 4] H7lc*Snft±3**58W©»Bt 
h5>vX^T2*5j;^7^7 : -'< ^hU 7^X1S3 
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l©»jfi*j**H8*«t^H9*#»aUT»Wr*. * 
1*. 2±i:^I^7*14 3&$IISpT 

tglCJE*fiEb. C©#S/-7+«4 3±\ZZ1>$>? hB4 
6, #«#I4 7, y-h»fti4 8*J:lW-MI 

m (nmmm 49s c © jbj*t*«jsk lt#h# 4 1 * 

f^fi-T* (08 (A) ) . Z\<D2>mfc4 lte. KK> 

mstv-^«affl©«aii*<»j«snT^^iiffitt± 

i$©*Jf&2 1 i|W|«{CbT^KT-^^)©T. 
BJtt#B&-T-5. #!&4 1 ©f^»a»t*tt4K 

10 *g$aji (2 0 0-3 5 OtlS) ts*M4X«p»«4 2 

iCckoTas»4 1 K3g^*«^i;act*«ift±3n*^i 
T?«stsnT^*SE»* : f©«jiyn-fexaii5*«t^a8 

«S-t©**ttfflbTfT'5Ct*«T#*. 

[0 0 5 5] #«#:4 l©*±«©y-h«Sffl 

©«M4 9 Z/t?-zz>iflsTffil£<Drt9 — >-C5'— 

Mii4b«»*t* (0 8 (B) ) „ ^fc, ±IB© 
#Jf#4 l©y-h**»4 bft?j$fH£S9i£«3 2fc 
$93&ttfl3 3^LTgft5 (08 (C) ) . d© 

20 mw&%m 3 3 ©hum*, ^tr>^-— 3— h**^ttffl 
jsijshic <t off e> - ta*T£*>. 

[0 0 5 6] inwSffllgtttilfiMT'ntXItt 

1^7*14 3©#BT*lliU il/7=t : i4 3^1 

^14 7. y-h«S»li4 8*J«ktXy-M«««4b 
£j§Bja«3 2±tCte^1-?) (08 (D) ) o 
[0 0 5 7] ±IB©^H^-y+g4 3©X-y^>^7*tCi; 

±i$O^I^7+I2 3©»£&R*fcfT 5 

[0 0 5 8] □ M4 6. *#*I4 7 £ 

/^--^bTT-f^FtU «*©MKh7>>? 
**K:*t#r*:3>** hJ17b, 6 b£^J« 

t5 (0 9 (A) ) . ^©&, V-XiII8biHk 

-r >mm m 9 b * 7. /1 ? * u > ^#©j&bi^ s t =t o rj? 

j£©^->-CJBJ«b (09 (B) ) . 
? hM7 b©-gB£l&£bT. y-M!4b, ?—Y 
%iM5b (48) , *I*I6b, ziytvvmi 
b. y-7tll 8 b* il^H H >1SI 9 bt« 
40 3ftfcSBth7>5>**T2«:fls»-r3 (0 9 

(C) ) . CO»Rh5>^^T2rB, y-hm@ 
4b. T'-Vmmmsb (48) . #i*I6b, 3 > 
^fH7bWfiftiT»0. fi£#©f*Rh7>>?X 
* ©SiS5»T0^T -y -7* n- V y i?&mm t ittt £> 

fib. y-XtII8btKH>tSI9b 
tt, *#^H6 bt3>^^ h@7 bft<)*rt3n&R& 

w^jc^^y^u >^«©^aic«to»«sn*fc«>. 

±fe©Ti7x^y^h'J-y^7.a«l UcJtiTWr«*« 
50 Bth5>^^©*^At«t*«ttT?. f¥*©7^x 
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5 icSBJH^mffi 3 4 h7>y^^T2 ©Pel© 

h'J'^Xliai^Stl, (0 9 (D) ) . 
[0 0 6 0] ft, MUZmLltTZTJ^bVyZX 

ffilCfctt-SXAW^U >y*PJ;:<fc* KH >tffiI9 b 
©®^B# (0 9 (B) ) IZ&^T, HW>«II9b 

[0 0 6 1 ] 01 0\ttmW<Dmi&b7>i'X?&£tf 
f©llh7>yX?^YhU y y <7.mzm%.tz7 y x 

*mzm2*k2n2>ffimtmmT*i!oz>. biok*h 

T, 7Jf-f7'-7b'J7i'XM5 1ll 391£ft5 2 
TV h U y V $nfc«R©*ll h 5 >yX? 

c t^-rsiptcvhu y t> 7,mzm^ntcmm<D 

3tt. 1 - >Ty- Mil 4 

c. y-hiII5c> ¥IM6c, n>^^7hS7 

c. y-xtil8 c*itfHH>iII9 ciflmm 

SnTfti*I»A«. 5 3 0*iB«fcy- h 

tii4 c ©*3&t^ar*«t5k: 5 PfiKi9!tt&nT«j« 

SnTHft. iSBJ»Sl*® 5 4 tt, li^fi5 

[0 0 6 2] ±Effl7^ f MJ y ^ 7SS 5 l£ 

«BK-r?)S^a« 5 2 . mmmmm 5 3 

*®5 4«/±JBcDT^xW^VhU^^7.S«l 1© 

mmmm 1 2 . aws* n 1 3 SBiastti 1 4 
tmmottmz&K)Mf&?z> £ £**t#s. *&, arcs 

h7>yX^T3*«)Snftlll ±£©»IRh5> 
yX * T 1 ©*gfi£Jl £ |SM£©*mfC J: 0 Mfot Z> Z. t W 

[0 0 6 3] ^IC, m 0K*3ft.*J:5&#389i©« 
ih5>-^i'T3*J:tf7i'f-f^'7h'Jy?7llS 
5 l©Bfi*ffiSBl 2M^01 3*#flSLTIttWr 
-5. SI*. WJ»tt£#3«6 2±K&«.*5/*H6 3£ 
*J*pJI6fc»J*U £©&«*v*Ji6 3±fcfi£«JI6 
4^Lty-hSIffl<BiIi6 9, y-hijs6^«6 
8, #1*16 7, 3>** hH6 6*«t^HUi' >* 

ffitv-xmsfflrottss 6 5 ^ z.<DMfr-cmmf$.mi< 

T^H#6 l^H-TS (012 (A) ) „ Z.<D£MW 



(14) 

fc, #«&6 l©fls«a»K:fctt*«iftfll« (2 0 0- 
3 5 0*Cg«) TfHRttXJSSS 6 2 l;:<fcoT«Jf # 6 

icaE»*«*i;-&c:i*«Bfrjtsn*jst>ra*T»D. a 

[0 0 6 4] ±KE©j?Kh^>vX5'*5cfc^7^7 L 'f7* 

*njfiflfiiT«. mwm&^<D&w-mzg,m# 6 itc 

-Xtlffl©1116 5, n>^bH6 6, 
6 7*5«fctfy-M6*JB6 84/^-->^lT7^7 
>K£U i^©«Ih7>yXi'l;Mt53>?i' 
M7c, ¥3l#»6c, y-Hfi«lSc*MT5 
(012 (B) ) . HH>tttV-^ti 

ffl©«ffiH6 5S;t^-r>ybty-xfii8 c t 

20 KH>«lI9ci*Mt5 (112 (C) ) „ * 
K, x^*)Ug|5 (y-xlil8ctKH>liI9 

Iffl©tiI6 9 ±©fiffgM^(C^(i£-r^ (0 13 
(A) ) . 

[0 0 6 5] &mW & 1 ©y-7.m®«8 c 

xs h k >*m 9 c Mtftm&mw&m 5 2 canst* 

JB5 3 5r?>LT«*f S (01 3 .(B) ) . -©JfBJiSe 

30 «!5 3©«li, 7,tf>^— 3-h**(ri«S18l|j£« 

[0 0 6 6] cft«»©igTteKffltof&:/n-fexttfc 

JB^y*«6 3©#ffiT*iU8IU M^7+16 3 5:I 

T, y-Mil©tI16 9, y-h*fr»JI5c. ¥ 
a9#J16c. 3>^i7hH7c, V-XfI18c, h* 
W >*®H 9 c t5cfctfS9§H3fi««i 5 4 £j§BJ§S1£ 5 

2±tre¥-r-2. (013 (o ) . ^-©«. v-hmm 

40 ffl©tII6.9 &BX<Sttlc9& UfcH«fc o \Zffife<Drt 

Citr<fcf9. y-htffi4c, y-htt»JB5c, 
M6c, 3>^?hI7c, h* U"f >«®g 8 c *3«fc 

^y-^fii9 c©Ta&#JiTf*<«3nfc»i«h7 
»«5 i (0io) *fp«-r*. 

[0 0 6 7] :©7?f^7-7h'J7?^M5 1T 
tt. IIh7>y^i'T3«slcny-MS4c. 

y-ne»i5c, *i*i6c, 3>^^n7c, 
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[0068] hi o^TfiLtzTfTj-y? f u yf 

[0 0 6 9101 4 h 7 >y7^fe<fc^ 

-C^vhU yy-y;S«©m4©3^0iJ£^«|]l§WffiH 

T4i, I ©It h 7 >vX 3? T 4 © K W-f >lli 9 
d KSSttf * «k o F U y 9 n&»»© 

d. y-hlfitlSd, ¥«»i6d« a>^^h«7 
d^iisn. S^lC, a>^?M7d^LT¥$ 
#H6 dfc»arr*J:5l;:v-;*««B8 d*«ktf 
-f >*«Jf 9 d #«0$nTfc*8Ui«a*, SBJ^** 

7 3©*ffi«&:y— hwmm dco*^m-rs«k5fr 

7 411 IB|S»I7 3©«®T£oT#iHI8IF5>v 
^^T4CD|BJflD0fS«*JCffifriESnT^4. 
[0 0 7 0] ±fe©7y-y : -y y*V MJ >^7,Si7 1 * 

cassis i 2 . i 3 & £ztmwmmnm 1 4 

t-7>^X5'T4§I)$t5#I(l ±i£©»BIF7> 

[0O71]fc HI 4fc*Sn4«fc5ft*»W©» 
^F5>^7.^T4t3<tJ>*T^x^y-7 h U «^7Sfi 
7 l©Sii#i££Hl 5*«tlXHl 6£#flBLTK9rr 

M&*im\zMj&i„ z\<D&m*v*m8 3±k««ji8 

8, ¥Jg#:Ji8 7*3i^n>^^ h)|8 6 ^©HJfT 

mmi&mLT&m&8 l&^is-rs 015 (a> > . 

««&2nT^&^tete±$©£)i#6 1 il^^lCt 



(15) 

#8 i©f^«aHstc*tt-5jsaffl3i (200-350^ 

IMS) TWaH4£#*«8 2 K:«J:oT«IH*8 1 

[0072] ±k6©#h^6 i tmm\z. *mimm-ch 
mw&&^<D&wmz&mfc8 nzMbxmx^no. 

S"f. 3>^^M86, ¥iM8 7ty 
io -Ftt»B8 8*A^— ->ifbT7-f 7>h*tL/. fi 

«»l5dSf)Jt5 (EI 15 (B) ) „ *•©«. 31 > 

y-y- FH8 6f;:&^T&£?K:r&Jg^ttft;^£ft&7- 
XIII 8 d t F U-f >ttffiJI 9 d SrX/l-y * U 

©iSK^afcjiomifeo^^-^-c^is-r* (his 

(C) ) . 

[0 0 7 3] ?V (y-XtI18diH 

K>liI9d^li3nx^^S«i) ©a>^^7 
F«7 d U & F U-f >«ffiB 9 d \Z&Wl 
20 'T5<t'5»C@Wiii^mffi7 4&&mmb7>zSZ.?T4 

©p B i©y-F«ffiffl©«ffi)i8 9±©3f^<H«fc»ia-r 

6 (016 (A) ) . 
[0 0 7 4] iWC> ^H#8 1©V-^liiad6J: 
F U-f >«ffi« 9 d JBj6fcfl!l£SBJ§S« 7 2 fcaS9i«* 
H7 3 £tf-LTtg»TS (HI 6 (B) ) . £©*JB« 
fI7 3©MH Xtf>7"-n-F*-5i/i«EnBiJffi# 

[0 0 7 5] cn^WXST^SJDl^^O-feXtt^ 

30 JS/ y 8 3 ©#jSTiiJ$8L, M^7+18 3S:I 

x> y-F«Sffl©««e8 9, y-ht&mms d, * 

»ft:I6d. 3>^i7hB7d, V-^«18d. F 

k >«®« 9 d &£zfmwmmm® 1 4 sr^Bjsts 7 

2±CCft5 (HI 6 (C) ) „ y-h*« 
ffl©«ffiJI8 9 *B3R««fcaiSFU^:V»«k5JcBr)t©/^ 
^->T/1^-->^LTv J - htli4d S»J*"T4 
CttCctO, y'-M!4d, y-htt»H5d, 
ftI6d> a>^^7FB7d, KK>til8dii 
40 tfy-*«BH9 d©#HT'«fig$nfc?^h7>v ? X 
^T4*fif^fcSjas©7^x>r ^VHJ'^Xi«7 

1 (hi 4) s^s-r^>o 

[0 0 7 6] Z\(DT2t-4 y*VF'J'>i7XS«7 IT 
tt. »Kh7>> J 7>i5'T4$<g^T-5)y-F«@4 d. 
y-MB*«5d. f**I6d, 3>^?H7d*« 

®^f7^*A-l/»;^liWBi:l4ft6)S;l>. fib, V 

-zmmm sdtFH >«®b 9 d a, ^mwm e d 
50 >^«©j*g^fticj:o»j«an*fc8e>, ±te©7^^ 



43 If! ¥8-24081 4 



29 

^7MJ 7?X1I 5 1 KJt"*T0r«58£«5/S:Bfettat 
£•5*5, (RK:(»r***4i;T'b HB©*fflth 7 

1 13. 3 1tW. $£&<D T*77-4~7-?hVy27. 

rnrno ± ? \z v h u ? * *4k<cie?ij ^nt»ih7> v 

[0 0 7 7 ] ft. ±i£0«jlr#i£K:i5tt*89§HJ!t«« 

7 4©mii (016 (a) ) TvmwmmmmBis. 

StfBSU y-MIIffllSI8 9o;^-z>^i 
fcjgWii^mffi7 4£f£fi!cLT. i!i®l!J©7^7V 7*V 
HJv**SS (HI 71MB) t1-5rit)T§5. 
[0 0 7 8 ] I18I1 iSIf-f^^l/'ffcftfflTti 

T&£. El 1 8 tCfcl^T, 7£7 5V h>)y?X9 1 
WHSg LT0©_t~F;£ft B <fc 5 K#IWHSTE 

■snxn4v-7tii8 e tstb, f—bnmm 

4 e tV-XfffiI8 e iTffl^tlfcV h U y£X±© 

^Kts^nx^*. ±bE»v— xmffis 8 e «, s-wn 

0©£*ft IC L fC?£ fcB U fcffiffi * 

wmnM9 4<D&±®ft\z, s©±*ifi]i;y-Mii 

©«J?tj&*»IR h7>yX^T 5 CO H U-f >«&ff£Jgj$ 

[0079] 019 14, 018 t^n5»IH7>^ 

«C0^5CDHJg^J<£^-rt)©T»0, 018©X-X^ 
»rilH*^**l»*fffiHT*0. 02O«RIi;<Y-Y 

wmm\z&\-t2>m.teWinm-z&z>o 01 9*^^02 0 
®w&m9 2±\zMf&2ntzmwmmm9 3ZftLTM 

)ian&, Hto«>*2 S-TFT»iS©#Hlh7>^* 

9 e t— #WfC»«SnfcB*««9 4tS*ATl» 
-5. »Ih7>y^^T 5«> ffiSIttt, Bfi£© 
/^->Ty-hlI14e, y-h*ft»B5e, Z.<D 

3>i»^hI7e, V-*Sffil8 e is«J:tf b* U-f >« 
II9e*s«ISnxM$nTt^. 

[0 0 8 0] 019. 0 2 o t-^sn-Sck^^* 
^9!cD«^h7>v J 7;^T 5&&tfT9'r4 Zf^ h 'J y 
i7XS«9 1 ©®!j§#S;£0 2 1 ££#02 2 
TRWT-&. ft. 02 l&<fctf02 2te#%WCj:5i$ 



(16) 

02i«0i9tc. ifci2 2t402 oic^n^n 

»J6l/TH5. »SfcttX#««l 0 2±K&JR.* 

y*fll 0 3^pJi|pItgtC^fi£L, £©&JR*y*Jil 
0 3±KftfIJI 1 0 4^lTHW>fItV-7f 
@ffl©«ffi« 10 5, 3>^?M106. 1 

0 7, y- hKftl l 0 8 fiitfy- htifflCDMM 

1 0 9*COWJfT?ii«j«KbT*H#l 0 1 SrfPIST 
3 (02 1 (A) ,02 2 (A) ) „ Z\<Dg>Mfol 0 1 

io tt, ±j$C9#jIf*:2 1 t^fiHcLT^S!T#SK)-C. P 
bViRWtt#BS-r*. 1 0 1 ©f^KSKfC 

*3lt^>i«fiMSi (2 0 0~3 5 0tl«) TiittS^ 
S4K1 0 2tCJcoT«ll#l 0 1 (:»t4C5utAS 

B&±an*jSt>w*T*o. roai#ioi©ifi 

[0 0 8 1] ^fc, ^Ji&i 0 l ©*±H©y- h«ffi 

mnmmm 109 ^^-z>^itff©A5'->T 

20 y-Mil4e*Ml/. ±EC#1*1 O 1 

©y- hmSB 4 e ^«JSrSW*« 9 2 tCj§W«*« 
9 3^LTift§ (02 1 (B) , 02 2 
(B) ) . ft, cnm©IST-{4ia^a^yP-tX{4 

IS10 2 £<fejg* 7+H0 3 ©IMBTfHIRU 

0 3*X«v^>^»C«fcOI»*b, JSC, ft 
ill0 4»SLT. HHXMIiV-XtafflO 
*ffiB 105. n>^?h]fl06. ¥«#:J1 10 7, 
y- biffing 1 0 8 *5«fc#y- h*fij| 4 e ©**S9J 
so S«9 2±fclE3rT*. 

[0 0 8 2] KK>fItV-XlIfflOtI 
1105, a>;^ hJI 1 0 6, f^I10 7$/^ 

fC^-r§¥#ft:P6 e £a>*£ hM7 e£JBfifcT4 
(0 2 1 (C) . 02 2 (C) ) . KH>« 
ItV-XfifflOtlll 0 5^/137 — ->^LTV 
-XIII 8etHH >«ffiJf 9 e £m-¥ifi±K:JB 
fiScT* (02 1 (D) ,02 2 (D) ) . H 
U-f >«ffiB 9eH2 O© V-7,*SS 8 e CDflCfil 
« LT, 2 S-TFT«jt$r^L/. do. 

-f >tt®«9 e t-#WtCiH^«®9 4*«$n§. 
*^T, ?^^;i/g|5©a>^^ M7 fe^iSlt, y 
-Hl4e, y-h«ftii)f5e (10 8) , 
6e. 3>^£hJ17e, V-Xtli 8 e 43 &ZS h* 1/ 
-r>«@«9 et«$nfcIlh7>y^^T5&i 
kTzTPtJ?-? hi) y?xm&9 1 (019, 02 

o) Srf^ss-rs. u©iih7>yx?T 5Tit y- 

Ml4e. y-h*6i&S5e (10 8) , ^iSftl 6 
e, 3>^?M7e, V-7«H8eiJ:D!|«H' 
so >m@S9 e#¥Sft!T-&9, fi£*©»)^ h 7 >-^X 
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5 (D&mffiftfCDX r- V 7°fi A*- U -y V s 141311 t «£ 6 
U"f >«®JI 9 e ©Mflflfc^^l'iW&jSESns dtlr 
[0 0 8 3] 0 2 3fe<fcy:0 2 4(4. *l«©»lh7 

9. 02 311 01 8Cjj*Stt*#369!<07£5 : --r > f " 7 

2 4»4rau< Y-Y«>»r«K*it***»fiiHicfflai-r 

•5. 0 2 3 l5ektf 0 2 4 (CiSl^T, Ti'f-f^MJy 

y-xsis inn mwmm ii2i. shsk i 1 2 

2 S-TFTii©Iih7>y^^T6i, 
^fflIIh7>vX^T6«F : H>iII9 fie—* 

y-h«sn4 f . y-ne»ji5 f. ^mwme f, 

lis 9 f #«ii;£ftTfcs«ji«a«. j£9§««ai 1 3 
©y-H*s« 4 fmtf&m-rzzoizmiznTmfc 

SntH*. i9*«Sl 14(1 S3B&VJI1 1 

3 IT* o T#S1 h 7 >y7 T 6 OK©3f]|i 

[0 0 8 4] ±IB(07^xW7'^h , J^i77,aiSl 1 1 
SfllJfcTsaHSfcl 1 2. S9J&*J|1 1 3l5<fctfH 
$tll 1411 ± : &<D79 ; T'f7-?bVy?xmWi.l 
lOSWSfil 2. j§HJ3«j»JIl 3*5«ktf»9Jiil*»K 

fIh7>yX^T6^Ifi)ct5§I(l ±j$©»ISIb 

[0 0 8 5] 02 3. 02 4(C^$n?>ct5^* 

^©»Ih7>yXi'T6*J:y;7i'f^y*7MJ y 
V7,M \ 1 1 ©8i*ft*H2 5*itfH2 6 

ltrw-t*. w. 02 5fe<ti>*02 6it^mm\z^h 

IIh7>yX^T 6 ZmZ-tzTZTj h U -y^X 

s«i 1 1 ©«jfi*fe©-«&Kwr*fc«>oxeiaT 

02 51402 3 1;:, £fc0 2 6(40 2 4 K-tft^f 

^7*11 2 3&MMp]mizBis.v, z.v>&m*v*m 

I 2 3±K#«JBl 2 4Sr^bTy-h«ffifflO*ff« 
12 9. y- 128. 127, 3 

£ hll 2 6*J:tf HU-f >tttv-7tiffloli 

II 2 5£C©l§U*T3^j5£BiLT£li#l 2 1 $fl£g 
-f5 (0 2 5 (A) . 02 6 (A) ) „ £©#H#1 2 

in «H«j*a«»fc*fc*tt-e±i£©£ji#2 1 tnHi 



(17) 

#JI# 1 2 1 ©fe§Sg*pgt£43tt5i3MS (2 0 0-3 
5 0*Ce«) THJfcte£i#»« 1 2 2K<fcoT8?/i&l 

fflffttl 2 l©fls»tt, SE*©*57S*Tlt4SnT 

[0 0 8 6] SBja«-\09e¥HtIIC#H#:l 2 1 

KttLTiJQXfcfTS. -Tttto*. *f. KK>*It 
y-7tlffl©11112 5. 3>*£ M6 6 Sr/t^ 
io -z>^LT7-f7>Ftt. «*0#B$h7>S?;** 
K*fJfcTSV-;*««J18 fth'W>«iS9 ffcj: 
tfziy??- YM7 f&Wf&fZ (02 5 (B) . 02 6 

(B) ) o £©«£. KM">«M9 f «20©V- 
7tI18f©MI:fill/T. l*l$?.2S-TFT« 

*>t3..FH>Hi9fi-#«l:l* 
ill i 4i«sni>. 

[0 0 8 7] #Jf#l 2 1©V-71»8 f 15 

WFW >WSJf 9 f ft?j£tt$£9J£«l i 2\zmW 
&MM 1 1 3^lTift5 (0 2 5 (C) . 02 6 
20 (C) ) . £©jgBJSif « 1 l 3<DMmt. 

a- h**^»4En*Jfe<HC«t Off -5 Hi#T?#*. ft. 
cn^©XSTJ4iSiajDS»^ , n-feXJ47it,^». C© 
IMBT«««JiiJ«*jSK: <t 0WH*tt^J#S« I2 2t# 
1^7+11 2 3©#ffiT*i]fStb. #1^7+112 3 

si/T. y-h«Sffi©«iii2 9. y-Msii 

2 8. ¥##11 2 7. n>^^7 M7f, V— 
18 f l5<fctf K Wf >mffiJf 9 f ©^-SSBJSSl 1 2 

so [0 0 8 8] *©«» y-Hiffl©tlI12 9SI 

ybty-MSI4 f^l^ (02 5 (D) . 0 
2 6 (D) ) . y- hJ6»g 12 8. ¥j»#JI 

12 7. n>^^7 bM7 f ^©AJ'-yT^'fl 
7f>^Uy-htl4f, 7*-h«tl5f (12 
8) . M*I6 f . M7f, 

8 f i5«fctfb*i^r >tii9 fTMsn«h7> 

T 6 Sf At7i?f-f ?V h 'J 7SS 1 1 1 
(02 3. 02 4) :©»Ih7>y^^ 
io T6T(4. y-M!4f. y-M»gl5f (12 
8) . M#I6 f . 3>^M7f. 
8 f fiitfFl'-r >1SI9 f^fiSlTJbO. ft* 
©*ffil h5>y^? ©|§:l!SB7j--C©7.7 L y U y 

v\xMt.\&u*>it\*. v-x««8 f warn 

Ml&ZnZ>Z\t\ZZzZ> 0 Z.<D7?T-J-7^h*)y?7.m 
fa 1 1 1 14. F V-i >litV-XfIffl©tII 1 2 

5<& i To*$<Dmwmny>n-vj&f$.?zz\iiiz&K>* m 

so ItV-Xtiffl©fiI.l 2 5Sri7aAl?©^S^m 



33 

[0 0 8 91 ±m<D7i7y L 4'7-?h>)v?X&&<Dmffi 

L *> Of* -3 T t)«fc 
[0 0 9 0] Sfc. *^BJ©»Kh5>> 5 X? 7 «, ^© 

mn, f-hmmmtmrnnrntitm-mm 

[0 0 9 1 ] d«D«fc'3fc#««B:, Wfcy-f 

t±j*»fr*«ii, its*&. x/ty5"j>^fe, cv 

SSSfcdM'* (S iN x ) ffigiR® 
Jf*.«0. 1~0. 5/iiniS*Wit^. 
[0 0 9 2] #fC, ±D*(*:Wft:*!6W**UT**W 

• (B**-/t-r hum 

• $M»#J (CK- 1 0 1) 

c©aws*©awt63»«±jc±Eo#s#:<oy- f* 

l7^>^:i:ONi/-^I^»il, SF 
6. CF6 «O^S:ffl^fcK7'fXy^>^»cJ:r)« 

, n+ a-S i : Hi, a-Si|, S i N x 1*3 

«fctfy-h*«ii£aiHa«±ic<E^Lfc (04 (d> 4 

[0 0 9 5] KH>MtV-7*lfflOC 
rttffiJI, n+ a-Si : HS*3 <fctfa - S i JiW/t;? 
-x>^lc«fcS7-f yyVM&L (05 (A) lc#frj£) £ 
fTofc&, K K >tSi V-Xf ffifflCC r tliffl 
/1^-X>^(C<t 0 C r V-XtlliC r FU-f >« 
mm*Wj8L\s1Z (0 5 (B) £#£) o ^ ^.fC, n + a 
-Si: HlO/^-z>y (0 5 (C) *fr 
ofcft, C r KH J: SIC I TOI 



(18) 

* (Hftflll) JI$lmm®^7^ISI:MTil (JP 
Slum) *7.rty*V>>/mz£.K>Wf8.LTnm'&1Z 

U Se>fC, N i ^•7+B±(C^ja^77.n-x^ >^ 
9JGA-1 (77-f>^7X'f^yDy-ttg) £M 
^LT&ilJI (SSI Mm) ZBrfLVTz. #tC, C©« 
«H±fcFH'>«Si:y-X««ffl©Cr*aJi (J¥ 
<£-0. 2 Aim) . n+ a-S i : H (3>^ F) 1 
io 0 5 Mm) , 7t)l'77Xy | j3> (a-S 

i) m m&o. 2 wm) , s i n x (f-hmm) m 

mZ>-0. 3fim) &&U¥- YW&moC rill 
(Jf*0. 2 Mm) *C©«ft=Till**itUT*»#:* 
f^KUfc (0 4 (A) \zMfo) . z\<n&mW<»<feWk$m 
iCfc^Xra:, n+ a-Si : HJfJgfi&Ptf;: 2 3 0 *CT? 1 
0#M. a-S i «^fiKB#(C2 5 0tT4 Ofr^, Si 
N x Jf ^fiJcBtt;: 3 5 OtT'2 0 ^fn^5X7 

cvD»c«t**iajfla***anfc. *tr. cw^jf&w 

»±|oy-MIffl©C rtiI*/^-->^l/T 

[0 0 9 3] -75, S9J**£LT#U;fr-#*-F 
(^A{b# (*) 8 I54 0 0 mn) £*P<IU 
mwm&±.\Z7>¥>j—mtt (3 0 0 0 r pm, 30# 

5 tfmOl?8SfUf(SUfc. 
[0 0 9 4] 



<#> S-7t7PE-l 2 1) 

- iooa*gB 

3 mm® 

- 3 0 0fi»SB 

r> S i O x R (SS0. 1 Mm) 2rfiEML> H3{t«*I± 
lOWyfJ'yKj; t)SiO x «t£l*3sl/fc. 
[0 0 9 6] — £9ilSiRiLT3|*>J;*>-#*-h 
ffiAftf (») $3 I$4 0 0um) zwm 

m&^iz'AtoamnftWLm^m&m. mm. wm&m 

\Z&K)R, G, Bom&M (PS 3 Mm) £±K<£>Hi!t 

mm\zitfe-?z&? \zm^.VT^y-y^( )i9m t l 

fc. a^iC. S&ftCfl£oTJPS i oo oAoaws»*w 
(I TO) »lSLT*7-7-{MIS^S}Lfc. 
[0 0 9 7] ^(C, ±ie07i7^^yvh'J-y^7.S^ 

n-enEl6HRffl86** (ffi^AL-3 0 4 6 (B*^ 
fiSa'A (#) ») £*R3«ACT-6 0 8 (B 
A (*) fi) i5r5 : 3 0W^Tjg^l/fct>0) £*tT 
>^"- ^ (3 0 0 0 r pm, 3 0®m) iCioT^* 
LTJf*.*«)8 0 0 A©E|6]BiS:J£jj£U ^©^. D-JU 
' [3lKjig2 0 0 r pm. 7.x— v'iia 1 0mm/pi 
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[0098] -aiz, ±m<D&.famm*MLrz7?7-'< 7 
->-jwri (rastot («o sdsk-7 

2 11-4) lgl:MLT¥%g6(im(07^-t)- 
(B^mSafliH 1 (**) SPF-6 0) 2 0mg?:il^ 

[0 0 9 9] £fc. ±f3<DiB^a ; &igL,fc^5-7^ 

X C - 6 1 0 ) ( I P A : *= 1 : 1 ) Tft§? 

bfcX^— (©SO. 211%) £7.tf>7— 
II (2 0 0 0 rpm, 3 OfMK]) LT, «mfcS 1 5 
0~2 0 0i/mm2 ttt*«t 5 JC^riEUfc. 
[0 100] Iffli^aTi'f'f^h'J^i'XlIti: 

g/cm2 . jRjfill 2 Or. 1 B*|BJ©ftfrTffi», ® 
1LDP-5 0 3 4LA (fyVttS) £&ALS*lt#J 

[oioi] z.(oy y( )ih.m^n^)V^:m^-zn^)vn 

7?Xi^©A7-MT-fXyw ()l^2mra) 

z\(Dt>y-m^^ Tsyu^izmmm^^ 

WtffiV&Tfi&ft-ofztZ.*,* »©^5X1MHT 

<MmW2) lSlmmfflSUS 4 3 0BASro«ffl$; 
«*«£W«K:«fc9«iiififf* <W*^U-K = Rmax fit 
0. 10 um) LT»JIM4£**S*£L&. ^©WJI&tt 
£fcS1S±fc*«*'.y*i£fc«fc»)N i 0P£3 
Aim) ZWf&Ltco WZ, Z.CDN i *y*m±lZn + a 
-Si : HJf (JS*0. 0 5 (im) . a-Sil OS* 
0. 2 um) , S i N x 1 US*0. 3 ym) fejctf^ 
-HtlfflroCrtli 0¥*0. 2 um) $r^»)g^ 

nmm&mvT&mi*&tt9i\s?z (0 8 (a> k** 

£) . ^O*«#<0f^»a«fC*^Ttt. n+ a-S 
i : HMMtftmiZ 3 0 0tT10 a - S i S^fiSc 

B#IC3 0 O'CTM 0#Rfl, S i N x J|Jgj&l5l;:3 0 0*C 



(19) 

n i *y*m±\zumm<DMf$.zmym^rz. 

tt, iI§TN i *y*m&m£;i-Z>fe\Z, n+ a-S 
i : HJflCit^TN i *y*m<D3Ly3 L >ifl>- htnt 
ZfrttZ^fzib, n+ a-Si : HltIKl7f> 

[0 10 2] Sil«iLT#'J*-*^-h 
(*Afc# <H0 m f^4 0 0ym) £*<IU 
@^»1S±iC7.tf>^— mi (3 0 0 0 r pm, 3 0g> 

io ten ic«fcoT*n««{b!!sg!*#8i (iaa* •• -7-^ 

No. XVL-01M ) 4i*L. Tf3*f*T**tt« 
[0 10 3] M^MfflM^fi 

• mW&m& : 3 0 0 mW/ c m2 

• WMRfffl : 10^ 

• HB«* : 300mJ/cm2 

z<Dmw&m<Dmwmmm±iz±$?,(D£mfc(D7- hm 

X>y^>^JCj;0N i n+ a-S 

i : HI, a-Sii, S i N x g&.fctfy- h*SJf 

^SBJ««±trte^Lfc (0 8 (D) IcttJS) . 
[0 10 4] n+ a-Si :Hlta-S il 

<r>n$--yv\zZL%7'{ yy^Mfc (09 (A) \zn 

f£0 *'ftr>td&. n+ a-Si :H|^Ua-Si 

>tSItCrV-XflI 0**0. 2 Mm) 
Vtz (09 (B) lC*fj£:) o £<StC, ?-<r*)lto<Dn + 
30 a-Si :HI$H7'fl7f>^l:J;«Slt 
(09 (C) KttfS) . Cr HH">«ffiH(C 

astt-rS'A^JC I TOBtTaMHJ!S«a«:»riiUTH7 

[0 10 5] ^©±5i:tTffl!l/fc7i'f-f 
yvhUyi7XS«Srffl^T*SS^Jl tR&KLT^ 
;UA^ B /t^;U (f^2mm) £f£8!Ufc. 

[0 10 6] ^<D7W^Ajee B B H /1^;i/$rffl^T^^)H^ 

40 7?X]g8SOA7-ISf^^yH (I3 2mm) 
Sf^SUfc. Z\<Dt)?-m&7 : -<X7°)/'i\Z®.m®'&]t 

ftsaLfca^-ftfiT^f X7V< £m«*©««>T38jSfl 
Uft-ofz. 

mmm3) S^lmm^Wt-^ (Ni/Fe = 
3 6/6 4) «©Sffi£««ffl£OTSlCj:l9&BWS 
(W^^^-h* = Rinax fflO. 10(ira) UTWiftttS 

50 tm&tLtz. ^©wi»ttx»a**x3y5 
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(a?* «*) imv-^'1211%, a 

:*->fittJW4. 5fi*%) ©5 Og/l©***KS« 
U lmA/cm2 ottiSMtl O^Mco^FIi^b^ 

[0107] ±.m<Dmm&3Lftm&±\zmm* v *mz 

±0Ni-Fe/7*i (J*£3um) &»j£U $ 6 
fC, N i - F e ^ 7*i±l:^5X-7C VDSI: J; 0 S 
i N x A^SSfiai OSS 1 um) ZMl&Ltz. )k 
\z. crofttlicy- htilOC rlfil 0»* 

0 . 2(tm) , S i N x i OS^O . 3 urn) , a - S 

1 M OS* 0. 2 p. m) , n+ a-Si : Hi Of* 
0. 0 5 Mm) fcitfKL'-f >tSt7- X«ffifflCDC 
rill 0S*0. 2(im) £C©lfllr?Tig3iE£ffiiLT 

&m<**ftm\sTz (012 (a) tc^jc) o zw^mw- 

©ftMKft»fc*5HTtt, S i N x S^fiKS#(C3 5 OtT 

2 0m a-S i «Pfi£B#tC2 5 0'CT4 O^FbI. n 
+ a-Si :HIM^IC2 3 0t;T10m 

[0 10 8]*lC, uO#i#OHW>SiiV-^ 
tlfi»Criil, n+ a-Si :HI, a-Sil 
:|3<fctfS i N x «©yl*-X>^fc:«i:S7"f 7> FJBlS 

(012 (B) lc*r)£0 SrfT^, tO«KK>tti: 
V-^m«ffl©C rliI5/^-r>yLTC r V- 

xwnjftc r h k >n.mm&Mm\stz (012 

(C) £**&) „ Jfc^-e, *;i/g&<©n + a-Si: 
HJf £ K^x->^>^&tcJ:DISfc£U SetC, H 1/ 

-f>«a«fc««-r*<fc5fci Towcai«iB3R«a* 

(013 (A) \Ztt&) Lfc. 
[0 10 9]-*, SWSfifcUT^'JA-^-h 
(^Aft# (HO © JSS4 0 0/nm) £*MiU CO 
S^*«±tCXt>^— (3 0 0 0 r pm, 3 0 g> 

M) K«fc-3T«ni»«ftS!awss*ffli Mrs?-?* 

(«) 8 ^5->-;UU-4 7 1) SftffiU TIB^fr 
[oiio] m%MMM£& 

• %ft&m& : 2 0 0 raW/ c m2 

• JiBttftM : 1 0 & 

■mmm : 2000mJ/cm2 

i©8Wa«OlW»flB±i:±Effl«I#© H U-f > 

£B*SU SF6 . C F 6 #©#*£fflHfc h* 

H, 1/-X1M, n+ a-Si : HI, a-Si If, 
S i N x Jf, y-hfSfflOCrflifci^I TOi 
9JH*««*S9iSS±fc:IE^Ufc (013 (C) left 



(20) 

m&hi3.^&5\zffim(DA5>->T*rt2-->in,Tm 
i oic^^n-Sct^^y^x-Y^^hu^^xas^f^ 

8 Lit. 

[0 1111*1:. KP-0 6 (B#£j£{b^I!SS 

(*) 8, : & 6 o o , w-*,{t« : 71-75) 

£>5fi:l%7ki§?&lC, E-4 4 (*;i^>?W<>#8) 
*iB*«»«bfc«. KH-17 (BWrtftfl* 
«*) 8> S£g : ift 1 7 0 0 . ttAftg : 7 8 . 5 ~ 

.0 si. 5) (di omm.%y^mm^mi]uLx. mmmzp 

VA : «c«=2 0:8 0 (MSJt) <fc 5 fciSft© 

[0112] &ic, z.<DmftTttmmm£k*±$z<D7? 

f^7h U ?XS«©jil8£ h y>-J-*.91&&Lm\z7 

*«l/T«*St. MIS 1 0 /imOS5^»«S!«ilH 

[0 113] SM»«tl/T#U*-3j?*-h 
(«Aft# <«0 8 SS4 0 0 /jm) Sfflti, C©iS 
20 H£tfLh££&£tt-3TJ*£ 1 0 0 0 A®3H*«M 
(I TO) £©j8iJi*««Ltlc. 

tw#©a9iSf*»*zif>^— (300 

Orpm, 3 0 W) l:ioti^ LTf ^15 2 //mffl 

[0 1 14] Z.<D£ots.7t>'r4 Zf~? b >J y^7.S«£ 

fflij £ 8 BJH£»lffliJ £ rt**#l6rr S J: ? fcKK b T 7 * 7" ^ 

(IS3mm) £f£8Lfco IEt£*?£ t LTtt. EE»?& 
so MfflWEIEA4kg/cm2 . «I4 0t, 1 

[oi 15] z.tDm&T'j \zmmm&zmmi> 

(£1609 4) if $ lmm<Dti7 7,mmz&mc r Jf (JP 
Slum) &7>rty?V>?mz£K>Mf8,lsTWtm&3i 

^•y*it:J:0Ni^7*i OSS 3 urn) 

40 u, n i ^7+i±i:s i 02 mwimwtfimm 

mm (KL&fcitxm .(») 80CD Type-7) ^ft*b 
T4 0 0 , C, 3 0^r B 1CD.^fiaa*iSLT««® (JSS 
0. 5«m) <&^fi£L/io C©^®«±tcy-h 

mmmoyc rin (jp^o. 2/zm) , s in x i 

0f^0. 3 Mm) . a-S il OP*0. 2(im) 
«tlXn+ a-Si : Hi (Jf^-0. 0 5 wm) ^CWJl 
ffTlSslEILT^Ift^^l/: (015 (A) tCM 
^) . Z.<D&m&<Dft*lWs.mz&\,*Tl*. n+ a-S 
i : HH»j*«rK2 3 Ott'l 0^M. a-SilM 
so B#(C2 5 0t:T4 0#F*1> S i N x «JgfigP#lr3 5 OK 
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[0 116] C©#ffl#©n + a-S i : HI, 

a - S i S i N x iW^-- >^Hct^7'f 

7>FJ£j£ (0 1 5 (B) K*fj£) £fT<^, £<E>K, n 
+ a-S i : HJf £tf-LT a-S i Jf (C^f &<fc 5 (C 
X/N o ^^'J>^fetCJ:0C r KH>lIItC r V- 
Xftffil (Jf-^0. 2/im) £P)£bfc (015 (C) 
dttfSO o *<^T, ^**)l>ffi<Dn + a-S i : HJI£ 
F7-fl7f>yi:i0i4b, ^©*£, CrHH> >o 

mastcs^-r^ptc i t omT°mwwmmMZBf& 

(016 (A) tCttJS) UfCo 

[0 117] S^S1StL.T*U^-#^-h 
(SfAffc^ («0 S J§££ 4 0 0 /xm) £2fS«L, CCD 
jSHJSg±{c3lil^J 2 t |l]«tC bTJ?*^ 5 MmcD^BJ 

[0 118] C©3fBjaS©i§BJHg*Jf ±K±f2©*«Jf 

(S F6 : C2 C 1 F5 = 5 0 : 5 0) TE££UT, h* 
U"f>*M. V-7.WD1, n+ a-S i : Hi, a 
-Sil, S i N x I, y-h*ffifflCDC rlil^J: 
TOifflM*ii*aWifi±l:e?l/& (016 

(C) KttJfc) „ ^-MilOCrtil* 

[0 119] TL 2 0 5 (*)lt>i?>r /\°>tt$S© so 

ttS) iPN3 9 3 (y;P^W1>?±®[CD:7V#UV 
-t3tH»ffll©S^«) £8:2 (MJt) ©fiJ^TJi 

[0120] awa«tbT3pu*-#*-h 

OftAft^ (») St »$4 0 0miti) COB 

m&m±\z^mzu-Dxm^ 1 o o o AojSHwtR 

(I TO) £»fi£LT**fll*«£«j«Lfc. 

[0 12 1] ±IBO?85»^«S*flS:±IE07 

yiz-h'a-i'SfflHTftft (MI510mn) U z *o 

**M»*JJM*LT7*5r4 l ^ h 'J y ^^»«*®»» 
f»MiT^^7H (IS3mm) £f£SSLfc. 
[0 12 2] »fl.«BBMfeft 

1 OmW/c m2 
2# 

1 2 0 0mJ/cm2 



40 

(ISM0d5) 2t««3£|i|«fc:LTJSSO. 3mm©S 
US 3 0 4 B AlS±coa®^*Mffi^W^(C <fc D&Hffi 
S (W^^U- H = Rmax ffiO. 03«m) 

N i ^»y+i±IC77X'7CVD)*l:<tOS i N x frS 

[0 12 3]*:. :o«g|±CKK>MiV- 
7>*ffifflC0Crm@B UP*0. 2 Aim) . n+ a-S 

1 : Hi 0P*0. 0 5 um) , a-S ii (JP^O. 

2 um) , S i N x H (JS*0. 3 am) i$£ZS¥—h 

nmmo) c rnmm os*o. 2/im) &;:©jBflrai 

^S£LT£H&£{£©b*: (02 1. 02 2 (A) (C 
**«) . HO*Ji«c©^«aBlC*^Ttt, n+ a-S 
1 : HmWtffl$\Z2 3 0*CT1 Oftm> a-SiiM 
Rf(C2 5 0tT4 0#P3, S iN x li«l:3 5 0t 

t?2 o#ra, zrnzn-jyX-vcvDiz&zmuMmtf 

[0 12 4] 893*R£LTj|*U;tJ-#*-h 
«&Afb9* (HO §3 f34 0 0tim) £*»U 31 © 

[0 12 5] £©S«£«©Sijllig*Ji±fc±6E©*JB 

&<DV-hnmmtef&m^m-z>&o\zm.mv. mm 

•?-©&. SF6- CF6 moilX&m^tz K^lyf 

Sffl©C rtli, n+ a-S i : Hi, a-S IB, 
S i N x JI*J:c^y-h*ffll*aW»«±K:C^bfc 

(02 1. 02 2 (B) \ZM&) . 

[0 12 6] f©t, h'K>tiiV-Xiffil©C 
r«gH. n+ a-Si : HH43 <£tf a - S i JI©/ 1 ?* 
-=>^»Cj;*7'f 5>K»J« (02 1,02 2 (C) 

rm@«©/1^-->^ICJ;0C r V-7.mffiS<»:C r 
l/fc (02 1, 02 2 (D) left 
(S) . C©«^. CrHH>tilB25«)Cr7- 
XttffiJf ©PoltC&BU ^-p. CrKK>iiIi- 

+ a-Si : HI$ H7-rx-v5F>^(CJ: O^*LT0 
1 9, 02 0 (C^^n-5<fco^:Sit^©7i'X'f 

[0 12 7] C©J:5CLTfP«Lfc7^T-^^' 
'J «v ^ Srffl^THJS^J 4 tmmz UTTi'f 
^77hiJ y^7.^a*©iti^»»S^f B x^^yU 
-f (SJ3mm) ^^iSLfe. 
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[0 12 8] CffliIr>fX7 , H KBgWilEl&Srtg^L 

mmm6) nmma tmmizLrmz o. 3mm©s 

US 3 0 4 BA«±©*ffi£«»«'&W*fcJ:9*ffiW 
JS (We^U— K = Rnax ttO. 0 3/ira) UTfitt 

fCfcON i *y*Ji (15 3«m) £J0fifcU 5?>tC, 
N i / y+ilC^X^CVDglCitJS i N x fr"b 
U&Omm (*Sl/im) £J£fi£L;t. 
[0 12 93 ^IC. KOftlllty-hiifflOCr 
(JP*0. 2 um) . SiN x i (J»*0. 3 /x 
m) , a-Sii (/?#• 0. 2 u m) . n+ a-Si : 
Hi (J¥*0. 0 5 Mm) 6itfHK>«ti:V-7 
lllOCrfii (ff*0. 2/im) ^©JlBtfTg 
«*KUT*Ji#*^«bfc (02 5, 1212 6 (A) \Z 
ttfo) . £©£Ji#©fiHKR»fc*5<,>-C«U SiN x I 
»S«H:3 5 0tT2 0m a - S i MMrfimiZ 2 5 
0 n+ a-Si : HBJgjfclSfc 2 3 0*C 

■piom j e-n-fn:/5X^cvDK«fc5EsiB*&sa* 
toi3 0]*t:, :©*lfl!©HK>Mtv-^ 

mffifflcDC r «ffiS*5j;^n+ a-Si : HJI©/ , ?:$'— 
=>^ffcJ:*:P-f ^KJMtftfr^. CrV-Xtii 
tC r Kl*"f>tBM*»J*bfc (02 5. 02 6 
(B) \Zttfo) „ £©*"&, CrHW>Mit42^ 
OCrV-7lIIffl^l:fiiU fro, CrHK> 

[0 13 1]-*, mw&fokis-c#vt>-x*-b 

(?&A{fc# (HO 8 i^OOum) £2P«U ~© 

[0132] z<Dmwmwi<Dmwmmm±iz±mv>mm 

»T4J:3Kffi*U *d«Lfc. 

0Ni/y*I*»*U SF 6 . CF 6 f© 

T> KUOmffiJl. V-Xtai. n+ a-Si :H 
1, a-Sig. S i N x I, ^-hilfflOCrtl 

**awa«±fcte^bfc (02 5, 026 (o \zn 
#) . 

[0 13 3] *£, y-htIfflfflCrtg|&/^- 
x>^UTBfS&/^->©y-h«SII*»l«L (02 

5,02 6 (D) KtttS) , $e>t. n+ a-Si : H 
H, a-S lltit/S IN, IS^-r^UTB 

2 3, m2 4\Z7KZnZ>&ot£.K%m<D7 >7 7-JZ?-?Y 

[0 13 4]jfclC, ^©ctolCLT^SLfcT^^^^ 



(22) 
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Vh'J 7f^I1RS:ffl^T*»«4i:B»l:lT7i?f 

■i (J!£3mm) ^ILfc. 
[0 13 5] ^OfSflx-f XT'U'fUeiftlHlKSSSttL 

MT-fcofc. Iil8lh7>v7.*©4ttt^t j ?>#« 

iH^^-r >©&**&, SBHBftsn^ofe. 

[0136] 

[*«©)»*] W±!¥j$L;t=fc5K. #5B§HI;:«fctUiW 

n, y-htt»ji. y-hnmmommm* 

Ih7>v7^iL, *£*©?$§i h7>> J X:$'©i!^ia:£ 
feKJt^TJ&lgxefrffi^^>T^!>&^>£a^>, ffM h y >i? 

>*-^^»t**±i;*ct*«KFji:sn, fro, mjsji 
o-t^t** t»tt n§ ©t% 

• * £ v h <J y £ tctfg*.*: 7 * tV y v h 'J y £ XS 

«^©e^©ffl»©^-fn-et>j:<, -r&t>-5, 
©PTO©t>T<nfr ^fcsax^fT^ s etc, 
M®te^mmmz&-ox&m&<D : &mm\kiznz><D 

so T*. tfc*©#^X»£T«:££nT^3f6»jS!t^©g!}I 

««£©ss«aa«a£A<£fc^:7 7y hfr*>©,j:&5. 
[HiB©«i*fcK0i] 

[01] *£W©»Kh 7 >5>**©-£MH £*-r« 
Bgigr®0T&£. 
[0 2] 01 K3KStl**gtH7>S?X3'*fiAfc** 
40 yvh'J-y^XS«©-^©«it$:^-r¥ 

[0 3] *^^©7^f-r ^ h 'J 7 1 «) 

*«S«S*-rHT*D, 0 2©X-X«^rHtCfett^M 

[04] #fgiJl3©i$l8h7>vX*:fcJ:tf7?7V7v 
h'J >y^7.S«©l3ig*fe©-^J^^-rxS0T**^„ 

[05] *mmnmvy>v>7.5>&Zitf79 ; r'<-7^ 

h'J y**a^©»ifi#te©-«*jjVri8B-e**. 
[0 6] *%W<Dmmhy>is7,?$>&tfT>?7->(7^ 
50 hiJy^xa«©Hjfi*ffi©fl!i©«S*-ri8HT» 
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S. 

[0 7] *PI©7i/T^y-7MJ7?XSi©f 2® 

nmm m 3 « ^ ©asss* Bitab s. 

[0 8] *58W©*Bth5>> f X^*J:^7'^7 L ^^'7 

So 

S. 

[01 0] *»i©7?f^ MJ -y f XMCI 3 
[011] *%W<DT? : T'C7-?bVv?xmm<D&3 
[012] *»W©»Bth7>^5'is«fc^7^T->r^' 

v h "j y ^^s«ojsis^ft©ffi©«**-rxeBTft 

So 

[013] *mW<DmWkh7>iSX?i$£.ZS7t>7-'( 7 

vhu yf^a«©«js*ftote©«s*-rxsHT» 

[014] #5EW©7*T-*:7vMJy£*S«©a&4 
[015] h 7 >S>**:fc«ktf 7*7^ 7 

[016] *3BW©*lfth5>s>**:fe±tf7*T->r 7" 
vh'J ?9x£«0Wft#&0fi0M£jK'*'XSBTft 

So 

[017] #fS9J©7*x<*:/vhy 4 

[01 8] m&h7>i?X9Zffi*.rz*mW(079 ; rJ 
ZfT b 'J y i7X*«©-gE©«it€r^f WiT*5. 
[019] *^07ff-f77 hy y9XmVL<D&5 

©*^j^*-r0x^D. 01 8<Dx-x®mmz&tf 

S«tB§SlT®0T-*So 
[02 0] *^HJ©7^7f 7"-7hU •y^7,2«©ff§5 

OHK«4*TBT*t). Hi 80>Y-Y«JWrlSu;:*$w• 
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(54) THIN-FILM TRANSISTOR AND ITS PRODUCTION AND ACTIVE MATRIX SUBSTRATE AND ITS 
PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a thin-film transistoKTFT) with which the occurrence of 
disconnection of electrodes and insulation defect between the electrodes are prevented, 
an active matrix substrate having a plurality of such TFTs in a matrix form, and a process 
for production thereof. 

CONSTITUTION: A laminate is previously produced by laminating an electrode layer for 
drain electrodes and source electrodes, a semiconductor layer, a gate insulating layer and 
an electrode layer for gate electrodes in desired order on a metal plating layer peelably 
formed by continuously forming film on a heat resistant supporting substrate 2. The TFTs 
are formed by patterning the constituting layers of such multilayered laminate and/or 
patterning these layers after transferring the multilayered laminate on a substrate, by 

which all or the greater part of the gate electrode layer 4a, gate insulating layer 5a, semiconductor layer 6a, drain 
electrode layer 9a and source electrode layer 8a of the TFTs T1 are formed flat. The TFTs T1 which is extremely 
little in the occurrence of the pinhole and chipping by intrusion of dust and the disconnection and insulation 
defect by riding of the constituting layers over the differences in level are obtd. The active matrix substrate 
having such TFT T1 in the matrix form is obtd. 
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[Claim(s)] 

[Claim 1] The gate electrode layer prepared by the predetermined pattern, without producing a level 
difference in the front-face side of the glue line formed on the substrate, The gate insulating layer 
evenly formed on said glue line so that said gate electrode layer might be covered at least, The thin film 
transistor characterized by having the semi-conductor layer evenly formed by the predetermined 
pattern on this gate insulating layer, and the drain electrode layer and source electrode layer which were 
evenly formed by the predetermined pattern on this semi-conductor layer. 

[Claim 2] The gate electrode layer prepared by the predetermined pattern, without producing a level 
difference in the front-face side of the glue line formed on the substrate, The gate insulating layer 
evenly formed on said glue line so that said gate electrode layer might be covered at least, The thin film 
transistor characterized by having the semi-conductor layer evenly formed by the predetermined 
pattern on this gate insulating layer, and the drain electrode layer and source electrode layer which were 
formed so that it might connect with the predetermined part of this semi-conductor layer. 
[Claim 3] It has the laminating section which consists of the flat semi-conductor layer and gate 
insulating layer by which the laminating was carried out one by one to the glue line formed on the 
substrate, and the drain electrode layer evenly formed by the predetermined pattern so that the same 
field might be formed and a source electrode layer by the predetermined pattern, without producing a 
level difference in the front-face side of said glue line. The thin film transistor characterized by having 
the gate electrode layer evenly formed by the predetermined pattern on said gate insulating layer 
exposed to the front face of said glue line. 

[Claim 4] The glue line formed on the substrate, It has the laminating section which consists of a gate 
insulating layer by which the laminating was evenly carried out to the semi-conductor layer and this 
semi-conductor layer which were evenly prepared by the predetermined pattern so that it might 
connect with the drain electrode layer and source electrode layer which were formed by the 
predetermined pattern by the predetermined pattern, without producing a level difference in the front- 
face side of said glue line. The thin film transistor characterized by having the gate electrode layer 
evenly formed by the predetermined pattern on said gate insulating layer exposed to the front face of 
said glue line. 

[Claim 5] without it produces a level difference in the front-face side of the glue line formed on the 
substrate — a predetermined line — with the gate electrode layer prepared by the pattern The gate 
insulating layer evenly formed on said glue line so that said gate electrode layer might be covered at 
least, The semi-conductor layer evenly formed by the predetermined pattern on this gate insulating 
layer, It has the drain electrode layer and source electrode layer which were evenly formed by the 
predetermined pattern so that it might intersect perpendicularly with said gate electrode layer mostly. 
Said semi-conductor layer is located in a three-dimensional intersection with said gate electrode layer, 
said drain electrode layer, and a source electrode layer, and constitutes the channel section. Said drain 
electrode layer and said source electrode layer are a thin film transistor characterized by being on the 
same flat surface and either functioning as the common drain electrode or source electrode about two 
or more active elements. 
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[Claim 6] The drain electrode layer and source electrode layer which were prepared by the 
predetermined pattern, without producing a level difference in the front-face side of the glue line formed 
on the substrate, The flat semi-conductor layer by which the laminating was carried out one by one to 
this drain electrode layer and the source electrode layer, Have a gate insulating layer arid a gate 
electrode layer, and said semi-conductor layer is located in a three-dimensional intersection with said 
gate electrode layer, said drain electrode layer, and a source electrode layer, and constitutes the 
channel section. Said drain electrode layer and said source electrode layer are a thin film transistor 
characterized by being on the same flat surface and either functioning as the common drain electrode or 
source electrode about two or more active elements. 

[Claim 7] The thin film transistor according to claim 1 to 6 characterized by having a contact layer 
between the layers of said semi-conductor layer and said drain electrode layer, and between the layers 
of said semi-conductor layer and said source electrode layer. 

[Claim 8] The thin film transistor according to claim 1 to 7 characterized by equipping a front face with 
a protective layer. 

[Claim 9] A metal deposit is formed possible [ exfoliation ] on a heat-resistant support substrate. The 
electrode layer for a drain electrode and source electrodes to this metal deposit top, The 1st process 
which carries out the laminating of a contact layer, a semi-conductor layer, a gate insulating layer, and 
the electrode layer for gate electrodes one by one, and forms a multilayer object, The 2nd process used 
as the flat gate electrode layer which carries out patterning of the electrode layer for the gate 
electrodes of said multilayer object, and has a predetermined pattern, By pasting up said gate electrode 
layer side of said multilayer object through a glue line on a substrate, and exfoliating said heat-resistant 
support substrate and said metal deposit The 3rd process which imprints said gate electrode layer, a 
gate insulating layer, a semi-conductor layer, a contact layer, and the electrode layer for a drain 
electrode and source electrodes on said substrate, Carry out patterning of the electrode layer, the 
contact layer, and said semi-conductor layer for said drain electrodes and source electrodes, and it 
leaves only a predetermined field, the 4th process which forms the flat drain electrode layer which 
carries out patterning of the electrode layer further for said drain electrodes and source electrodes, and 
has a predetermined pattern, and a source electrode layer — since — the manufacture approach of the 
thin film transistor characterized by becoming. 

[Claim 10] A metal deposit is formed possible [ exfoliation ] on a heat-resistant support substrate. The 
electrode layer for gate electrodes to this metal deposit top, The 1 st process which carries out the 
laminating of a gate insulating layer, a semi-conductor layer, a contact layer, and the electrode layer for 
a drain electrode and source electrodes one by one, and forms a multilayer object, Carry out patterning 
of the electrode layer, said contact layer, said semi-conductor layer, and said gate insulating layer for 
said drain electrodes and source electrodes, and it leaves only a predetermined field. The 2nd process 
which forms the flat drain electrode layer which carries out patterning of the electrode layer further for 
said drain electrodes and source electrodes, and has a predetermined pattern, and a source electrode 
layer, By pasting up a said drain electrode layer [ of said multilayer object ], and source electrode layer 
side through a glue line on a substrate, and exfoliating said heat-resistant support substrate and said 
metal deposit The 3rd process which imprints said drain electrode layer, a source electrode layer, a 
contact layer, a semi-conductor layer, a gate insulating layer, and the electrode layer for gate 
electrodes on said substrate, the 4th process used as the flat gate electrode layer which carries out 
patterning of the electrode layer for said gate electrodes, and has a predetermined pattern — since — 
the manufacture approach of the thin film transistor characterized by becoming. 

[Claim 1 1] A metal deposit is formed possible [ exfoliation ] on a heat-resistant support substrate. The 
electrode layer for a drain electrode and source electrodes to this metal deposit top, The 1st process 
which carries out the laminating of a contact layer, a semi-conductor layer, a gate insulating layer, and 
the electrode layer for gate electrodes one by one, and forms a multilayer object, The 2nd process used 
as the flat gate electrode layer which carries out patterning of the electrode layer for the gate 



-3- 



electrodes of said multilayer object, and has a predetermined pattern, By pasting up said gate electrode 
layer side of said multilayer object through a glue line on a substrate, and exfoliating said heat-resistant 
support substrate and said metal deposit The 3rd process which imprints said gate electrode layer, a 
gate insulating layer, a semi-conductor layer, a contact layer, and the electrode layer for a drain 
electrode and source electrodes on said substrate, Carry out patterning of the electrode layer, contact 
layer, and semi-conductor layer for said drain electrodes and source electrodes, and leave only a 
predetermined field and patterning of the electrode layer further for said drain electrodes and source 
electrodes is carried out. The flat drain electrode layer and source electrode layer which have a 
predetermined pattern are formed on the same flat surface. Said semi-conductor layer is made into the 
channel section located in the three-dimensional intersection with said gate electrode layer, said drain 
electrode layer, and a source electrode layer, the 4th process which uses said drain electrode layer or 
said source electrode layer as the common drain electrode about two or more active elements, or a 
source electrode — since — the manufacture approach of the thin film transistor characterized by 
becoming. 

[Claim 12] The gate electrode layer prepared by the predetermined pattern, without producing a level 
difference in the front-face side of the glue line formed on the substrate and this substrate, The gate 
insulating layer evenly formed on said glue line so that said gate electrode layer might be covered at 
least, The semi-conductor layer evenly formed by the predetermined pattern on this gate insulating 
layer, It has two or more thin film transistors equipped with the drain electrode layer and source 
electrode layer which were evenly formed by the predetermined pattern on this semi-conductor layer in 
the shape of a matrix. The active-matrix substrate characterized by having a pixel electrode linked to 
either said drain electrode layer of each thin film transistor, and said source electrode layer. 
[Claim 1 3] The gate electrode layer prepared by the predetermined pattern, without producing a level 
difference in the front-face side of the glue line formed on the substrate and this substrate, The gate 
insulating layer evenly formed on said glue line so that said gate electrode layer might be covered at 
least, The semi-conductor layer evenly formed by the predetermined pattern on this gate insulating 
layer, It has two or more thin film transistors equipped with the drain electrode layer and source 
electrode layer which were formed so that it might connect with the predetermined part of this semi- 
conductor layer in the shape of a matrix. The active-matrix substrate characterized by having a pixel 
electrode linked to either said drain electrode layer of each thin film transistor, and said source 
electrode layer. 

[Claim 14] It has the laminating section which consists of the flat semi-conductor layer and gate 
insulating layer by which the laminating was carried out one by one to the substrate, the glue line 
formed on this substrate, and the drain electrode layer evenly formed by the predetermined pattern and 
a source electrode layer by the predetermined pattern, without producing a level difference in the front- 
face side of said glue line. It has two or more thin film transistors equipped with the gate electrode layer 
evenly formed by the predetermined pattern on said gate insulating layer exposed to the front face of 
said glue line in the shape of a matrix. The active-matrix substrate characterized by having a pixel 
electrode linked to either said drain electrode layer of each thin film transistor, and said source 
electrode layer. 

[Claim 15] A substrate and the glue line formed on this substrate, So that it may connect with the drain 
electrode layer and source electrode layer which consist of a metal conductor formed by the 
predetermined pattern It has the laminating section which consists of a gate insulating layer by which 
the laminating was evenly carried out to the semi-conductor layer and this semi-conductor layer which 
were evenly prepared by the predetermined pattern by the predetermined pattern, without producing a 
level difference in the front-face side of said glue line. It has two or more thin film transistors equipped 
with the gate electrode layer evenly formed by the predetermined pattern on said gate insulating layer 
exposed to the front face of said glue line in the shape of a matrix. The active-matrix substrate 
characterized by having a transparence pixel electrode linked to either said drain electrode layer of each 
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thin film transistor, and said source electrode layer. 

[Claim 16] The gate electrode layer prepared by the predetermined pattern, without producing a level 
difference in the front-face side of the glue line formed on the substrate and this substrate, The gate 
insulating layer evenly formed on said glue line so that said gate electrode layer might be covered at 
least, The semi-conductor layer evenly formed by the predetermined pattern on this gate insulating 
layer, It has the drain electrode layer and source electrode layer which were evenly formed by the 
predetermined pattern so that said gate electrode layer might be mostly intersected perpendicularly. 
Said semi-conductor layer is located in a three-dimensional intersection with said gate electrode layer, 
said drain electrode layer, and a source electrode layer, and constitutes the channel section. Said drain 
electrode layer and said source electrode layer are on the same flat surface. It has two or more thin film 
transistors on which either functions as the common drain electrode or source electrode about two or 
more active elements in the shape of a matrix. The active-matrix substrate characterized by having a 
pixel electrode linked to either said drain electrode layer of each thin film transistor, and said source 
electrode layer. 

[Claim 17] The drain electrode layer and source electrode layer which were prepared by the 
predetermined pattern, without producing a level difference in the front-face side of the glue line formed 
on the substrate and this substrate, The flat semi-conductor layer by which the laminating was carried 
out one by one to this drain electrode layer and the source electrode layer, Have a gate insulating layer 
and a gate electrode layer, and said semi-conductor layer is located in a three-dimensional intersection 
with said gate electrode layer, said drain electrode layer, and a source electrode layer, and constitutes 
the channel section. Said drain electrode layer and said source electrode layer are on the same flat 
surface. It has two or more thin film transistors on which either functions as the common drain 
electrode or source electrode about two or more active elements in the shape of a matrix. The active- 
matrix substrate characterized by having a pixel electrode linked to either said drain electrode layer of 
each thin film transistor, and said source electrode layer. 

[Claim 18] The active-matrix substrate according to claim 12 to 17 characterized by having a contact 
layer between said semi-conductor layer and said drain electrode layer and between the layers of said 
semi-conductor layer and said source electrode layer. 

[Claim 19] Said pixel electrode is an active-matrix substrate given in either claim 26 which is formed 
with the transparence conductor and characterized by being the active-matrix substrate of a 
transparency mold thru/or claim 29, claim 17 and claim 18. 

[Claim 20] Said pixel electrode is an active-matrix substrate according to claim 12 to 18 which is formed 
with the metal conductor and characterized by being the active-matrix substrate of a reflective mold. 
[Claim 21] Said pixel electrode is claim 12 characterized by being formed in one with either said drain 
electrode layer and said source electrode layer, claim 13, and an active-matrix substrate according to 
claim 16 to 20. 

[Claim 22] The active-matrix substrate according to claim 12 to 21 characterized by equipping the front 
face of the field except said pixel electrode with a protective layer. 

[Claim 23] In the manufacture approach of an active-matrix substrate of having two or more thin film 
transistors and pixel electrode layers in the shape of a matrix A metal deposit is formed possible 
[ exfoliation ] on a heat-resistant support substrate. The electrode layer for a drain electrode and 
source electrodes to this metal deposit top, The 1st process which carries out the laminating of a 
contact layer, a semi-conductor layer, a gate insulating layer, and the electrode layer for gate 
electrodes one by one, and forms a multilayer object, The 2nd process used as the flat gate electrode 
layer which carries out patterning of the electrode layer for the gate electrodes of said multilayer object, 
and has a predetermined pattern, By pasting up said gate electrode layer side of said multilayer object 
through a glue line on a substrate, and exfoliating said heat-resistant support substrate and said metal 
deposit The 3rd process which imprints said gate electrode layer, a gate insulating layer, a semi- 
conductor layer, a contact layer, and the electrode layer for a drain electrode and source electrodes on 
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said substrate, Carry out patterning of the electrode layer, the contact layer, and said semi-conductor 
layer for said drain electrodes and source electrodes, and it leaves only a predetermined field, the 4th 
process which forms the flat drain electrode layer which carries out patterning of the electrode layer 
further for said drain electrodes and source electrodes, and has a predetermined pattern, and a source 
electrode layer — since — the manufacture approach of the active-matrix substrate characterized by 
becoming. 

[Claim 24] The manufacture approach of the active-matrix substrate according to claim 23 
characterized by forming a pixel electrode in formation and coincidence of said drain electrode layer and 
a source electrode in one in said 4th process. 

[Claim 25] The manufacture approach of the active-matrix substrate according to claim 23 
characterized by forming a transparence pixel electrode so that it may connect with either said drain 
electrode layer and a source electrode in said 4th process after forming said drain electrode layer and a 
source electrode. 

[Claim 26] In the manufacture approach of an active-matrix substrate of having two or more thin film 
transistors and pixel electrode layers in the shape of a matrix The 1st process which forms a metal 
deposit possible [ exfoliation ] on a heat-resistant support substrate, carries out the laminating of a 
contact layer, a semi-conductor layer, a gate insulating layer, and the electrode layer for gate 
electrodes one by one, and forms a multilayer object on this metal deposit, The 2nd process used as the 
flat gate electrode layer which carries out patterning of the electrode layer for the gate electrodes of 
said multilayer object, and has a predetermined pattern, By pasting up said gate electrode layer side of 
said multilayer object through a glue line on a substrate, and exfoliating said heat-resistant support 
substrate and said metal deposit The 3rd process which imprints said gate electrode layer, a gate 
insulating layer, a semi-conductor layer, and a contact layer. on said substrate, the 4th process which 
forms a drain electrode layer and a source electrode layer so that it may connect with the 
predetermined part of this semi-conductor layer through said contact layer after carrying out patterning 
of said semi-conductor layer to a predetermined pattern — since — the manufacture approach of the 
active-matrix substrate characterized by becoming. 

[Claim 27] The manufacture approach of the active-matrix substrate according to claim 26 
characterized by forming a pixel electrode in formation and coincidence of said drain electrode layer and 
a source electrode in one in said 4th process. 

[Claim 28] The manufacture approach of the active-matrix substrate according to claim 26 
characterized by forming a transparence pixel electrode so that it may connect with either said drain 
electrode layer and a source electrode in said 4th process after forming said drain electrode layer and a 
source electrode. 

[Claim 29] In the manufacture approach of an active-matrix substrate of having two or more thin film 
transistors and pixel electrode layers in the shape of a matrix A metal deposit is formed possible 
[ exfoliation ] on a heat-resistant support substrate. The electrode layer for gate electrodes to this 
metal deposit top, The 1st process which carries out the laminating of a gate insulating layer, a semi- 
conductor layer, a contact layer, and the electrode layer for a drain electrode and source electrodes one 
by one, and forms a multilayer object, Carry out patterning of the electrode layer, said contact layer, 
said semi-conductor layer, and said gate insulating layer for said drain electrodes and source electrodes, 
and it leaves only a predetermined field. The flat drain electrode layer and flat source electrode layer 
which carry out patterning of the electrode layer further for said drain electrodes and source electrodes, 
and have a predetermined pattern, And the 2nd process which forms the pixel electrode connected with 
said drain electrode layer at either of the source electrodes, By pasting up a said drain electrode layer 
[ of said multilayer object ], and source electrode layer side through a glue line on a substrate, and 
exfoliating said heat-resistant support substrate and said metal deposit The 3rd process which imprints 
said drain electrode layer, a source electrode layer, a semi-conductor layer, a gate insulating layer, and 
the electrode layer for gate electrodes on said substrate, the 4th process used as the flat gate 
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electrode layer which carries out patterning of the electrode layer for said gate electrodes, and has a 
predetermined pattern — since — the manufacture approach of the active-matrix substrate 
characterized by becoming. 

[Claim 30] In said 2nd process, before forming said drain electrode layer and a source electrode, the 
electrode layer for pixel electrodes is formed. The flat drain electrode layer and flat source electrode 
layer which carry out patterning of the electrode layer for said drain electrodes and source electrodes, 
and the electrode layer for pixel electrodes, and have a predetermined pattern, And the manufacture 
approach of the active-matrix substrate according to claim 29 characterized by forming the pixel 
electrode connected with said drain electrode layer at either of the source electrodes. 
[Claim 31] The manufacture approach of the active-matrix substrate according to claim 29 
characterized by forming a transparence pixel electrode so that it may connect with either said drain 
electrode layer and a source electrode in said 2nd process after forming said drain electrode layer and a 
source electrode. 

[Claim 32] The manufacture approach of the active-matrix substrate according to claim 29 to 31 
characterized by making the electrode layer for said gate electrodes remain, and using it as the active- 
matrix substrate of a reflective mold to a pixel electrode formation field in said 4th process. 
[Claim 33] In the manufacture approach of an active-matrix substrate of having two or more thin film 
transistors and pixel electrode layers in the shape of a matrix The 1st process which forms a metal 
deposit possible [ exfoliation ] on a heat-resistant support substrate, carries out the laminating of the 
electrode layer for gate electrodes, a gate insulating layer, a semi-conductor layer, and the contact 
layer one by one, and forms a multilayer object on this metal deposit, After carrying out patterning of 
said contact layer, said semi-conductor layer, and said gate insulating layer by the predetermined 
pattern, respectively, The 2nd process which forms the drain electrode layer which consists of a metal 
conductor so that it may connect with the predetermined part of this semi-conductor layer through said 
contact layer, and a source electrode layer, By pasting up a said drain electrode layer [ of said 
multilayer object ], and source electrode layer side through a glue line on a substrate, and exfoliating 
said heat-resistant support substrate and said metal deposit The 3rd process which imprints said drain 
electrode layer, a source electrode layer, a contact layer, a semi-conductor layer, a gate insulating layer, 
and the electrode layer for gate electrodes on said substrate, the 4th process used as the flat gate 
electrode layer which carries out patterning of the electrode layer for said gate electrodes, and has a 
predetermined pattern — since — the manufacture approach of the active-matrix substrate 
characterized by becoming. 

[Claim 34] In the manufacture approach of an active-matrix substrate of having two or more thin film 
transistors and pixel electrode layers in the shape of a matrix A metal deposit is formed possible 
[ exfoliation ] on a heat-resistant support substrate. The electrode layer for a drain electrode and 
source electrodes to this metal deposit top, The 1st process which carries out the laminating of a 
contact layer, a semi-conductor layer, a gate insulating layer, and the electrode layer for gate 
electrodes one by one, and forms a multilayer object, The 2nd process used as the flat gate electrode 
layer which carries out patterning of the electrode layer for the gate electrodes of said multilayer object, 
and has a predetermined pattern, By pasting up said gate electrode layer side of said multilayer object 
through a glue line on a substrate, and exfoliating said heat-resistant support substrate and said metal 
deposit The 3rd process which imprints said gate electrode layer, a gate insulating layer, a semi- 
conductor layer, a contact layer, and the electrode layer for a drain electrode and source electrodes on 
said substrate, Carry out patterning of the electrode layer, contact layer, and semi-conductor layer for 
said drain electrodes and source electrodes, and leave only a predetermined field and patterning of the 
electrode layer further for said drain electrodes and source electrodes is carried out. The flat drain 
electrode layer and flat source electrode layer which have a predetermined pattern on the same flat 
surface, The pixel electrode linked to either this drain electrode layer and a source electrode is formed. 
Said semi-conductor layer is made into the channel section located in the three-dimensional 
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intersection with said gate electrode layer, said drain electrode layer, and a source electrode layer, the 
4th process which uses said drain electrode layer or said source electrode layer as the common drain 
electrode about two or more active elements, or a source electrode — since — the manufacture 
approach of the active-matrix substrate characterized by becoming. 

[Claim 35] In the manufacture approach of an active-matrix substrate of having two or more thin film 
transistors and pixel electrode layers in the shape of a matrix A metal deposit is formed possible 
[ exfoliation ] on a heat-resistant support substrate. The electrode layer for gate electrodes to this 
metal deposit top, The 1st process which carries out the laminating of a gate insulating layer, a semi- 
conductor layer, a contact layer, and the electrode layer for a drain electrode and source electrodes one 
by one, and forms a multilayer object, Patterning of the electrode layer and said contact layer for said 
drain electrodes and source electrodes is carried out. The flat drain electrode layer and flat source 
electrode layer which have a predetermined pattern on the same flat surface, The pixel electrode linked 
to either this drain electrode layer and a source electrode is formed. Said semi-conductor layer is made 
into the channel section located in the three-dimensional intersection with said gate electrode layer, 
said drain electrode layer, and a source electrode layer. The 2nd process which uses said drain 
electrode layer or said source electrode layer as the common drain electrode about two or more active 
elements, or a source electrode, By pasting up a said drain electrode layer [ of said multilayer object ], 
and source electrode layer side through a glue line on a substrate, and exfoliating said heat-resistant 
support substrate and said metal deposit The 3rd process which imprints said drain electrode layer, a 
source electrode layer, a contact layer, a semi-conductor layer, a gate insulating layer, and the 
electrode layer for gate electrodes on said substrate, the 4th process used as the flat gate electrode 
layer and gate insulating layer which carry out patterning of the electrode layer, gate insulating layer, 
and semi-conductor layer for said gate electrodes, and have a predetermined pattern, and a semi- 
conductor layer — since — the manufacture approach of the active-matrix substrate characterized by 
becoming. 

[Claim 36] The manufacture approach of the active-matrix substrate according to claim 35 
characterized by forming the electrode layer for said drain electrodes and source electrodes with 
transparence conductive material, and considering as the active-matrix substrate of a transparency 
mold. 

[Claim 37] The manufacture approach of the active-matrix substrate according to claim 35 
characterized by forming the electrode layer for said drain electrodes and source electrodes with metal 
conductive material, and considering as the active-matrix substrate of a reflective mold. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin film transistor which starts the active-matrix 
substrate equipped with two or more thin film transistors and these thin film transistors in the shape of 
a matrix, especially cannot produce the defect of an open circuit, poor insulation, etc. easily, active- 
matrix substrates, and these manufacture approaches. 
[0002] 

[Description of the Prior Art] It is thought that especially a thin film transistor has the high utility value 
in the field of a liquid crystal display, and the need will grow increasingly from now on. A thin film 
transistor is the active element which formed the gate electrode on the glass substrate and usually 
formed the semi-conductor layer, and a drain electrode and a source electrode through the insulating 
layer on this. And the channel formed in the field between a drain electrode and a source electrode can 
be made into switch-on by controlling the electrical potential difference impressed to a gate electrode, 
or can be made into non-switch-on, and, thereby, a thin film transistor can perform actuation as a 
switching element in which between a drain electrode and source electrodes carries out ON/OFF. 
[0003] When applying such a thin film transistor to a liquid crystal display, on a substrate, two or more 
thin film transistors will be arranged in the shape of a matrix in all directions, a display (pixel) electrode 
will be connected for every thin film transistor, and an active-matrix substrate will be formed so that 
one thin film transistor may exist in 1 pixel. For example, if a gate electrode is installed in the 
longitudinal direction of this matrix, a source electrode is installed in the lengthwise direction of this 
matrix and a drain electrode is connected to the display (pixel) electrode corresponding to 1 pixel in 
each thin film transistor, the potential of the display (pixel) electrode corresponding to the pixel of 
arbitration can be controlled by combination of a gate electrode and a source electrode. 
[0004] Here, the mainstream of the structure of a thin film transistor is the thing of the bottom gate 
called a NSI mold (N+Semiconductor Insulater) and an ISI mold (Insulater Semiconductor Insulater). A 
NSI mold has the advantage that a production process becomes easy (a required mask decreases), 
compared with an ISI mold. On the other hand, since an ISI mold has an etching stopper layer, the semi- 
conductor layer of a channel part stops being able to receive the plasma damage by patterning easily, 
and the homogeneity of thickness and repeatability are maintained. For this reason, it has the advantage 
that a quality active element with a high precision about electrical characteristics is obtained. 
[0005] Moreover, 2 S-TFT structures where a drain electrode is located in two source inter-electrode 
are known as structure of a thin film transistor. The channel section is formed in the both sides of a 
drain electrode with this 2 S-TFT structure. 
[0006] 

[Problem(s) to be Solved by the Invention] However, if the gate electrode installed in the longitudinal 
direction of a matrix and the source electrode installed in the lengthwise direction become an open 
circuit or poor insulation when an active-matrix substrate is formed using a thin film transistor as 
mentioned above and a liquid crystal display is constituted using this active-matrix substrate, the pixel 
arranged in the shape of a matrix will become out of control per a line unit or train. That is, an 
unnecessary line will appear in a lengthwise direction or a longitudinal direction on the screen of a liquid 
crystal display, and it will have a serious defect on image quality. 

[0007] Above open circuits or poor insulation are usually generated at the process which produces a 
thin film transistor, and the problem of dust mixing and the problem on structure are mentioned as main 
causes. 

[0008] Generally, since an active-matrix substrate was produced through various film formation 
processes and a patterning process, its possibility that dust will mix in each process was large, and it 
had the problem that a pinhole and a chip occurred according to omission of the mixed dust, and an 
open circuit or poor insulation arose. 

[0009] Moreover, as for the conventional thin film transistor, a step covering ledge poses a problem on 
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the structure. That is, if thin film formation of the gate electrode is carried out by the predetermined 
pattern, on the boundary of the formation section of a gate electrode, and the agenesis section, a level 
difference will arise considerable the bottom in a part for the thickness of a gate electrode. Next, 
although a gate insulating layer and a semi-conductor layer are formed on this gate electrode, also in 
this process, a level difference arises considerable the bottom in a part for the thickness of a semi- 
conductor layer on the boundary of the formation section of a semi-conductor layer, and the agenesis 
section. Furthermore, although a source electrode and a drain electrode are formed on this semi- 
conductor layer, if the step covering ledge in the above-mentioned level difference part is not taken into 
consideration, the poor insulation in the part which an open circuit of a source electrode, a gate 
electrode, and a source electrode intersect will be generated. Although such an open circuit and poor 
insulation were prevented by enlarging thickness of the gate insulating layer formed by sputtering etc., 
when thickness was enlarged, the time amount which the time amount and patterning of thin film 
formation take increased, and there was a problem of causing decline in manufacture effectiveness. 
[0010] Furthermore, the gate electrode, the source electrode, and the drain electrode had the problem 
that electric resistance became large in ****** and wiring produced un-arranging in a display, when 
using it as for example, an object for large-sized liquid crystal display equipments. Decreasing electric 
resistance by making the thickness of wiring increase as this cure is performed. However, if thickness of 
wiring is enlarged, the problem of an above-mentioned step covering ledge will occur. 
[0011] This invention is made in view of the above actual condition, the problem on the structure of the 
conventional thin film transistor is solved, and it aims at offering these manufacture approaches to the 
thin film transistor which prevented an open circuit of an electrode and inter-electrode poor insulation's 
generating, and the active-matrix substrate equipped with two or more such thin film transistors in the 
shape of a matrix. 
[0012] 

[Means for Solving the Problem] In order to attain such a purpose, invention of the 1st of the thin film 
transistor of this invention The gate electrode layer prepared by the predetermined pattern, without 
producing a level difference in the front-face side of the glue line formed on the substrate, The gate 
insulating layer evenly formed on said glue line so that said gate electrode layer might be covered at 
least, It considered as a configuration which is equipped with the semi-conductor layer evenly formed by 
the predetermined pattern on this gate insulating layer, and the drain electrode layer and source 
electrode layer which were evenly formed by the predetermined pattern on this semi-conductor layer. 
[0013] The gate electrode layer prepared by the predetermined pattern, without invention of the 2nd of 
a thin film transistor producing a level difference in the front-face side of the glue line formed on the 
substrate, The gate insulating layer evenly formed on said glue line so that said gate electrode layer 
might be covered at least, It considered as a configuration which is equipped with the semi-conductor 
layer evenly formed by the predetermined pattern on this gate insulating layer, and the drain electrode 
layer and source electrode layer which were formed so that it might connect with the predetermined 
part of this semi-conductor layer. 

[0014] Moreover, the glue line by which invention of the 3rd of a thin film transistor was formed on the 
substrate, It has the laminating section which consists of the flat semi-conductor layer and gate 
insulating layer by which the laminating was carried out one by one to the drain electrode layer evenly 
formed by the predetermined pattern so that the same side might be formed, and the source electrode 
layer by the predetermined pattern, without producing a level difference in the front-face side of said 
glue line. It considered as a configuration which is equipped with the gate electrode layer evenly formed 
by the predetermined pattern on said gate insulating layer exposed to the front face of said glue line. 
[0015] The glue line by which invention of the 4th of a thin film transistor was formed on the substrate, 
It has the laminating section which consists of a gate insulating layer by which the laminating was evenly 
carried out to the semi-conductor layer and this semi-conductor layer which were evenly prepared by 
the predetermined pattern so that it might connect with the drain electrode layer and source electrode 
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layer which were formed by the predetermined pattern by the predetermined pattern, without producing 
a level difference in the front-face side of said glue line. It considered as a configuration which is 
equipped with the gate electrode layer evenly formed by the predetermined pattern on said gate 
insulating layer exposed to the front face of said glue line. 

[0016] moreover — without invention of the 5th of a thin film transistor produces a level difference in 
the front-face side of the glue line formed on the substrate — a predetermined line — with the gate 
electrode layer prepared by the pattern The gate insulating layer evenly formed on said glue line so that 
said gate electrode layer might be covered at least, The semi-conductor layer evenly formed by the 
predetermined pattern on this gate insulating layer, It has the drain electrode layer and source electrode 
layer which were evenly formed by the predetermined pattern so that it might intersect perpendicularly 
with said gate electrode layer mostly. Said semi-conductor layer is located in a three-dimensional 
intersection with said gate electrode layer, said drain electrode layer, and a source electrode layer, and 
constitutes the channel section. Said drain electrode layer and said source electrode layer were 
considered as a configuration as which it is on the same flat surface, and either functions as the 
common drain electrode or source electrode about two or more active elements. 

[0017] Furthermore, the drain electrode layer and source electrode layer which were prepared by the 
predetermined pattern, without invention of the 6th of a thin film transistor producing a level difference 
in the front-face side of the glue line formed on the substrate, The flat semi-conductor layer by which 
the laminating was carried out one by one to this drain electrode layer and the source electrode layer, 
Have a gate insulating layer and a gate electrode layer, and said semi-conductor layer is located in a 
three-dimensional intersection with said gate electrode layer, said drain electrode layer, and a source 
electrode layer, and constitutes the channel section. Said drain electrode layer and said source 
electrode layer were considered as a configuration as which it is on the same flat surface, and either 
functions as the common drain electrode or source electrode about two or more active elements. 
[0018] Invention of the 1st of the manufacture approach of the thin film transistor of this invention A 
metal deposit is formed possible [ exfoliation ] on a heat-resistant support substrate. The electrode 
layer for a drain electrode and source electrodes to this metal deposit top, The 1 st process which 
carries out the laminating of a contact layer, a semi-conductor layer, a gate insulating layer, and the 
electrode layer for gate electrodes one by one, and forms a multilayer object, The 2nd process used as 
the flat gate electrode layer which carries out patterning of the electrode layer for the gate electrodes 
of said multilayer object, and has a predetermined pattern, By pasting up said gate electrode layer side 
of said multilayer object through a glue line on a substrate, and exfoliating said heat-resistant support 
substrate and said metal deposit The 3rd process which imprints said gate electrode layer, a gate 
insulating layer, a semi-conductor layer, a contact layer, and the electrode layer for a drain electrode 
and source electrodes on said substrate, Carry out patterning of the electrode layer, the contact layer, 
and said semi-conductor layer for said drain electrodes and source electrodes, and it leaves only a 
predetermined field, the 4th process which forms the flat drain electrode layer which carries out 
patterning of the electrode layer further for said drain electrodes and source electrodes, and has a 
predetermined pattern, and a source electrode layer — since — it considered as a configuration which 
becomes. 

[0019] Moreover, invention of the 2nd of the manufacture approach of a thin film transistor A metal 
deposit is formed possible [ exfoliation ] on a heat-resistant support substrate. The electrode layer for 
gate electrodes to this metal deposit top, The 1 st process which carries out the laminating of a gate 
insulating layer, a semi-conductor layer, a contact layer, and the electrode layer for a drain electrode 
and source electrodes one by one, and forms a multilayer object, Carry out patterning of the electrode 
layer, said contact layer, said semi-conductor layer, and said gate insulating layer for said drain 
electrodes and source electrodes, and it leaves only a predetermined field. The 2nd process which forms 
the flat drain electrode layer which carries out patterning of the electrode layer further for said drain 
electrodes and source electrodes, and has a predetermined pattern, and a source electrode layer, By 
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pasting up a said drain electrode layer [ of said multilayer object ], and source electrode layer side 
through a glue line on a substrate, and exfoliating said heat-resistant support substrate and said metal 
deposit The 3rd process which imprints said drain electrode layer, a source electrode layer, a contact 
layer, a semi-conductor layer, a gate insulating layer, and the electrode layer for gate electrodes on said 
substrate, the 4th process used as the flat gate electrode layer which carries out patterning of the 
electrode layer for said gate electrodes, and has a predetermined pattern — since — it considered as a 
configuration which becomes. 

[0020] Furthermore, invention of the 3rd of the manufacture approach of a thin film transistor A metal 
deposit is formed possible [ exfoliation ] on a heat-resistant support substrate. The electrode layer for a 
drain electrode and source electrodes to this metal deposit top, The 1st process which carries out the 
laminating of a contact layer, a semi-conductor layer, a gate insulating layer, and the electrode layer for 
gate electrodes one by one, and forms a multilayer object, The 2nd process used as the flat gate 
electrode layer which carries out patterning of the electrode layer for the gate electrodes of said 
multilayer object, and has a predetermined pattern, By pasting up said gate electrode layer side of said 
multilayer object through a glue line on a substrate, and exfoliating said heat-resistant support substrate 
and said metal deposit The 3rd process which imprints said gate electrode layer, a gate insulating layer, 
a semi-conductor layer, a contact layer, and the electrode layer for a drain electrode and source 
electrodes on said substrate, Carry out patterning of the electrode layer, contact layer, and semi- 
conductor layer for said drain electrodes and source electrodes, and leave only a predetermined field 
and patterning of the electrode layer further for said drain electrodes and source electrodes is carried 
out. The flat drain electrode layer and source electrode layer which have a predetermined pattern are 
formed on the same flat surface. Said semi-conductor layer is made into the channel section located in 
the three-dimensional intersection with said gate electrode layer, said drain electrode layer, and a 
source electrode layer, the 4th process which uses said drain electrode layer or said source electrode 
layer as the common drain electrode about two or more active elements, or a source electrode — since 
— it considered as a configuration which becomes. 

[0021] Invention of the 1st of the active-matrix substrate of this invention The gate electrode layer 
prepared by the predetermined pattern, without producing a level difference in the front-face side of the 
glue line formed on the substrate and this substrate. The gate insulating layer evenly formed on said 
glue line so that said gate electrode layer might be covered at least, The semi-conductor layer evenly 
formed by the predetermined pattern on this gate insulating layer, It has two or more thin film 
transistors equipped with the drain electrode layer and source electrode layer which were evenly formed 
by the predetermined pattern on this semi-conductor layer in the shape of a matrix. It considered as a 
configuration which is equipped with the pixel electrode linked to either said drain electrode layer of 
each thin film transistor, and said source electrode layer. 

[0022] Invention of the 2nd of an active-matrix substrate The gate electrode layer prepared by the 
predetermined pattern, without producing a level difference in the front-face side of the glue line formed 
on the substrate and this substrate, The gate insulating layer evenly formed on said glue line so that 
said gate electrode layer might be covered at least, The semi-conductor layer evenly formed by the 
predetermined pattern on this gate insulating layer, It has two or more thin film transistors equipped with 
the drain electrode layer and source electrode layer which were formed so that it might connect with 
the predetermined part of this semi-conductor layer in the shape of a matrix. It considered as a 
configuration which is equipped with the pixel electrode linked to either said drain electrode layer of 
each thin film transistor, and said source electrode layer. 

[0023] Moreover, invention of the 3rd of an active-matrix substrate It has the laminating section which 
consists of the flat semi-conductor layer and gate insulating layer by which the laminating was carried 
out one by one to the substrate, the glue line formed on this substrate, and the drain electrode layer 
evenly formed by the predetermined pattern and a source electrode layer by the predetermined pattern, 
without producing a level difference in the front-face side of said glue line. It has two or more thin film 
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transistors equipped with the gate electrode layer evenly formed by the predetermined pattern on said 
gate insulating layer exposed to the front face of said glue line in the shape of a matrix. It considered as 
a configuration which is equipped with the pixel electrode linked to either said drain electrode layer of 
each thin film transistor, and said source electrode layer. 

[0024] Invention of the 4th of an active-matrix substrate A substrate and the glue line formed on this 
substrate, So that it may connect with the drain electrode layer and source electrode layer which 
consist of a metal conductor formed by the predetermined pattern It has the laminating section which 
consists of a gate insulating layer by which the laminating was evenly carried out to the semi-conductor 
layer and this semi-conductor layer which were evenly prepared by the predetermined pattern by the 
predetermined pattern, without producing a level difference in the front-face side of said glue line. It has 
two or more thin film transistors equipped with the gate electrode layer evenly formed by the 
predetermined pattern on said gate insulating layer exposed to the front face of said glue line in the 
shape of a matrix. It considered as a configuration which is equipped with the transparence pixel 
electrode linked to either said drain electrode layer of each thin film transistor, and said source 
electrode layer. 

[0025] Moreover, invention of the 5th of an active-matrix substrate The gate electrode layer prepared 
by the predetermined pattern, without producing a level difference in the front-face side of the glue line 
formed on the substrate and this substrate, The gate insulating layer evenly formed on said glue line so 
that said gate electrode layer might be covered at least, The semi-conductor layer evenly formed by the 
predetermined pattern on this gate insulating layer, It has the drain electrode layer and source electrode 
layer which were evenly formed by the predetermined pattern so that said gate electrode layer might be 
mostly intersected perpendicularly. Said semi-conductor layer is located in a three-dimensional 
intersection with said gate electrode layer, said drain electrode layer, and a source electrode layer, and 
constitutes the channel section. Said drain electrode layer and said source electrode layer are on the 
same flat surface. It has two or more thin film transistors on which either functions as the common drain 
electrode or source electrode about two or more active elements in the shape of a matrix. It considered 
as a configuration which is equipped with the pixel electrode linked to either said drain electrode layer of 
each thin film transistor, and said source electrode layer. 

[0026] Furthermore, invention of the 6th of an active-matrix substrate The drain electrode layer and 
source electrode layer which were prepared by the predetermined pattern, without producing a level 
difference in the front-face side of the glue line formed on the substrate and this substrate, The flat 
semi-conductor layer by which the laminating was carried out one by one to this drain electrode layer 
and the source electrode layer, Have a gate insulating layer and a gate electrode layer, and said semi- 
conductor layer is located in a three-dimensional intersection with said gate electrode layer, said drain 
electrode layer, and a source electrode layer, and constitutes the channel section. Said drain electrode 
layer and said source electrode layer are on the same flat surface, It has two or more thin film 
transistors on which either functions as the common drain electrode or source electrode about two or 
more active elements in the shape of a matrix. It considered as a configuration which is equipped with 
the pixel electrode linked to either said drain electrode layer of each thin film transistor, and said source 
electrode layer. 

[0027] Invention of the 1st of the manufacture approach of the active-matrix substrate of this invention 
In the manufacture approach of an active-matrix substrate of having two or more thin film transistors 
and pixel electrode layers in the shape of a matrix A metal deposit is formed possible [ exfoliation ] on a 
heat-resistant support substrate. The electrode layer for a drain electrode and source electrodes to 
this metal deposit top, The 1 st process which carries out the laminating of a contact layer, a semi- 
conductor layer, a gate insulating layer, and the electrode layer for gate electrodes one by one, and 
forms a multilayer object, The 2nd process used as the flat gate electrode layer which carries out 
patterning of the electrode layer for the gate electrodes of said multilayer object, and has a 
predetermined pattern, By pasting up said gate electrode layer side of said multilayer object through a 
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glue line on a substrate, and exfoliating said heat-resistant support substrate and said metal deposit 
The 3rd process which imprints said gate electrode layer, a gate insulating layer, a semi-conductor layer, 
a contact layer, and the electrode layer for a drain electrode and source electrodes on said substrate, 
Carry out patterning of the electrode layer, the contact layer, and said semi-conductor layer for said 
drain electrodes and source electrodes, and it leaves only a predetermined field, the 4th process which 
forms the flat drain electrode layer which carries out patterning of the electrode layer further for said 
drain electrodes and source electrodes, and has a predetermined pattern, and a source electrode layer - 
- since — it considered as a configuration which becomes. 

[0028] Invention of the 2nd of the manufacture approach of an active-matrix substrate In the 
manufacture approach of an active-matrix substrate of having two or more thin film transistors and pixel 
electrode layers in the shape of a matrix The 1st process which forms a metal deposit possible 
[ exfoliation ] on a heat-resistant support substrate, carries out the laminating of a contact layer, a 
semi-conductor layer, a gate insulating layer, and the electrode layer for gate electrodes one by one, 
and forms a multilayer object on this metal deposit, The 2nd process used as the flat gate electrode 
layer which carries out patterning of the electrode layer for the gate electrodes of said multilayer object, 
and has a predetermined pattern, By pasting up said gate electrode layer side of said multilayer object 
through a glue line on a substrate, and exfoliating said heat-resistant support substrate and said metal 
deposit The 3rd process which imprints said gate electrode layer, a gate insulating layer, a semi- 
conductor layer, and a contact layer on said substrate, the 4th process which forms a drain electrode 
layer and a source electrode layer so that it may connect with the predetermined part of this semi- 
conductor layer through said contact layer after carrying out patterning of said semi-conductor layer to 
a predetermined pattern — since — it considered as a configuration which becomes. 
[0029] Moreover, invention of the 3rd of the manufacture approach of an active-matrix substrate In the 
manufacture approach of an active-matrix substrate of having two or more thin film transistors and pixel 
electrode layers in the shape of a matrix A metal deposit is formed possible [ exfoliation ] on a heat- 
resistant support substrate. The electrode layer for gate electrodes to this metal deposit top, The 1st 
process which carries out the laminating of a gate insulating layer, a semi-conductor layer, a contact 
layer, and the electrode layer for a drain electrode and source electrodes one by one, and forms a 
multilayer object, Carry out patterning of the electrode layer, said contact layer, said semi-conductor 
layer, and said gate insulating layer for said drain electrodes and source electrodes, and it leaves only a 
predetermined field. The flat drain electrode layer and flat source electrode layer which carry out 
patterning of the electrode layer further for said drain electrodes and source electrodes, and have a 
predetermined pattern, And the 2nd process which forms the pixel electrode connected with said drain 
electrode layer at either of the source electrodes, By pasting up a said drain electrode layer [ of said 
multilayer object ], and source electrode layer side through a glue line on a substrate, and exfoliating 
said heat-resistant support substrate and said metal deposit The 3rd process which imprints said drain 
electrode layer, a source electrode layer, a semi-conductor layer, a gate insulating layer, and the 
electrode layer for gate electrodes on said substrate, the 4th process used as the flat gate electrode 
layer which carries out patterning of the electrode layer for said gate electrodes, and has a 
predetermined pattern — since — it considered as a configuration which becomes. 
[0030] Invention of the 4th of the manufacture approach of an active-matrix substrate In the 
manufacture approach of an active-matrix substrate of having two or more thin film transistors and pixel 
electrode layers in the shape of a matrix The 1st process which forms a metal deposit possible 
[ exfoliation ] on a heat-resistant support substrate, carries out the laminating of the electrode layer for 
gate electrodes, a gate insulating layer, a semi-conductor layer, and the contact layer one by one, and 
forms a multilayer object on this metal deposit, After carrying out patterning of said contact layer, said 
semi-conductor layer, and said gate insulating layer by the predetermined pattern, respectively, The 2nd 
process which forms the drain electrode layer which consists of a metal conductor so that it may 
connect with the predetermined part of this semi-conductor layer through said contact layer, and a 
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source electrode layer, By pasting up a said drain electrode layer [ of said multilayer object ], and 
source electrode layer side through a glue line on a substrate, and exfoliating said heat-resistant 
support substrate and said metal deposit The 3rd process which imprints said drain electrode layer, a 
source electrode layer, a contact layer, a semi-conductor layer, a gate insulating layer, and the 
electrode layer for gate electrodes on said substrate, the 4th process used as the flat gate electrode 
layer which carries out patterning of the electrode layer for said gate electrodes, and has a 
predetermined pattern — since — it considered as a configuration which becomes. 

[0031] Moreover, invention of the 5th of the manufacture approach of an active-matrix substrate In the 
manufacture approach of an active-matrix substrate of having two or more thin film transistors and pixel 
electrode layers in the shape of a matrix A metal deposit is formed possible [ exfoliation ] on a heat- 
resistant support substrate. The electrode layer for a drain electrode and source electrodes to this 
metal deposit top, The 1st process which carries out the laminating of a contact layer, a semi- 
conductor layer, a gate insulating layer, and the electrode layer for gate electrodes one by one, and 
forms a multilayer object, The 2nd process used as the flat gate electrode layer which carries out 
patterning of the electrode layer for the gate electrodes of said multilayer object, and has a 
predetermined pattern, By pasting up said gate electrode layer side of said multilayer object through a 
glue line on a substrate, and exfoliating said heat-resistant support substrate and said metal deposit 
The 3rd process which imprints said gate electrode layer, a gate insulating layer, a semi-conductor layer, 
a contact layer, and the electrode layer for a drain electrode and source electrodes on said substrate, 
Carry out patterning of the electrode layer, contact layer, and semi-conductor layer for said drain 
electrodes and source electrodes, and leave only a predetermined field and patterning of the electrode 
layer further for said drain electrodes and source electrodes is carried out. The flat drain electrode layer 
and flat source electrode layer which have a predetermined pattern on the same flat surface, The pixel 
electrode linked to either this drain electrode layer and a source electrode is formed. Said semi- 
conductor layer is made into the channel section located in the three-dimensional intersection with said 
gate electrode layer, said drain electrode layer, and a source electrode layer, the 4th process which 
uses said drain electrode layer or said source electrode layer as the common drain electrode about two 
or more active elements, or a source electrode — since — it considered as a configuration which 
becomes. 

[0032] Furthermore, invention of the 6th of the manufacture approach of an active-matrix substrate In 
the manufacture approach of an active-matrix substrate of having two or more thin film transistors and 
pixel electrode layers in the shape of a matrix A metal deposit is formed possible [ exfoliation ] on a 
heat-resistant support substrate. The electrode layer for gate electrodes to this metal deposit top, The 
1st process which carries out the laminating of a gate insulating layer, a semi-conductor layer, a contact 
layer, and the electrode layer for a drain electrode and source electrodes one by one, and forms a 
multilayer object, Patterning of the electrode layer and said contact layer for said drain electrodes and 
source electrodes is carried out. The flat drain electrode layer and flat source electrode layer which 
have a predetermined pattern on the same flat surface, The pixel electrode linked to either this drain 
electrode layer and a source electrode is formed. Said semi-conductor layer is made into the channel 
section located in the three-dimensional intersection with said gate electrode layer, said drain electrode 
layer, and a source electrode layer. The 2nd process which uses said drain electrode layer or said 
source electrode layer as the common drain electrode about two or more active elements, or a source 
electrode, By pasting up a said drain electrode layer [ of said multilayer object ], and source electrode 
layer side through a glue line on a substrate, and exfoliating said heat-resistant support substrate and 
said metal deposit The 3rd process which imprints said drain electrode layer, a source electrode layer, a 
contact layer, a semi-conductor layer, a gate insulating layer, and the electrode layer for gate 
electrodes on said substrate, the 4th process used as the flat gate electrode layer and gate insulating 
layer which carry out patterning of the electrode layer, gate insulating layer, and semi-conductor layer 
for said gate electrodes, and have a predetermined pattern, and a semi-conductor layer — since — it 
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considered as a configuration which becomes. 
[0033] 

[Function] The electrode layer for a drain electrode and source electrodes to the formed metal deposit 
[ which can exfoliate in a heat-resistant support substrate ] top, The multilayer object which carried out 
the laminating of a semi-conductor layer, a gate insulating layer, and the electrode layer for gate 
electrodes by continuation membrane formation in desired sequence is produced beforehand, and 
patterning of the configuration layer of this multilayer object is carried out. And/ Or since patterning is 
carried out and it considers as a thin film transistor after imprinting a multilayer object to a substrate 
Most of the gate electrode layer which constitutes a thin film transistor, a gate insulating layer, semi- 
conductor layers, drain electrode layers, and source electrode most of [ all or ] are formed evenly, and, 
thereby, the open circuit of an electrode and inter-electrode poor insulation's generating by level 
difference riding **** of a thin film in a thin film transistor are prevented. 
[0034] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0035] Drawing 1 is the outline sectional view showing one example of the thin film transistor of this 
invention. Gate electrode 4a prepared by the predetermined pattern, without a thin film transistor T1 
producing a level difference in drawing 1 in the front-face side of the glue line 3 formed on the substrate 
2, It consists of gate insulating-layer 5a formed on the glue line 3, semi-conductor layer 6a formed by 
the predetermined pattern on this gate insulating-layer 5a, and source electrode layer 8a and drain 
electrode layer 9a which were formed on semi-conductor layer 6a through contact layer 7a. The thin 
film transistor T1 of this invention is a flat configuration in which a level difference does not have each 
of gate electrode layer 4a, gate insulating-layer 5a, semi-conductor layer 6a, contact layer 7a, source 
electrode layer 8a, and drain electrode layer 9a like illustration. For this reason, the step covering ledge 
in the level difference part of the conventional thin film transistor does not pose a problem, but 
produces neither an open circuit of a source electrode layer and a drain electrode layer nor the poor 
insulation for the intersection of a gate electrode layer and a source electrode layer. 
[0036] Gate electrode layer 4a which constitutes a thin film transistor T1, source electrode layer 8a, 
and drain electrode layer 9a can be formed with the same ingredient as the conventional thin film 
transistor, for example, Cr, Cu, Ta, aluminum, Ag, etc. Moreover, gate insulating-layer 5a has the 
desirable silicon nitride (SiNx) which can form by the silicon nitride formed with the coat which uses as a 
principal component the organic glass which uses silicon oxide as a principal component, and the silicon 
oxide which forms by the spreading-calcinating method, vacuum deposition, the sputtering method, a 
CVD method, etc., silicon oxide, the polyimide which is a transparence thermally stable polymer, 
polyamidoimide, glass, a ceramic precursor polymer, etc., and is especially formed with a CVD method 
from the point of a semi-conductor electrical property. 

[0037] Semi-conductor layer 6a can be formed with an amorphous silicon (a-Si). Moreover, contact 
layer (n+a-Si:H) 7a is the layer which doped the high-concentration impurity to silicon, and it is prepared 
in order to raise a flow with semi-conductor layer 6a, and source electrode layer 8a and drain electrode 
layer 9a. In the thin film transistor of this invention, a configuration which does not have the above- 
mentioned contact layer may be used, and this is the same also about the thin film transistor described 
below. 

[0038] Drawing 2 is the top view showing a part of structures of the active-matrix substrate of this 
invention which can be used for a liquid crystal display. In drawing 2 an active matrix 1 1 Gate electrode 
layer 4a which is extended to the longitudinal direction of drawing and which is arranged at equal 
intervals like. It has source electrode layer 8a which intersects this gate electrode layer 4a in three 
dimensions, and is extended in the vertical direction of drawing and which is arranged at equal intervals 
like. Each partition on the matrix surrounded by gate electrode layer 4a and source electrode layer 8a 
serves as a pixel field, and the pixel electrode 14 is arranged in each pixel field. The above-mentioned 
gate electrode layer 4a is equipped with the part projected down the drawing in each pixel field, this part 
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forms the gate electrode layer of a thin film transistor T1, and source electrode layer 8a is equipped 
with the part projected rightward [ of drawing ] in each pixel field, and this part forms the source 
electrode layer of a thin film transistor T1. On the other hand, the upper left part of each pixel electrode 
14 is equipped with the part projected leftward [ of drawing ], and this part forms the drain electrode 
layer of a thin film transistor T1 . 

[0039] Drawing 3 shows the active-matrix substrate concerning the 1st example of this invention which 
used the thin film transistor T1 shown in drawing 1 , and is an outline sectional view in the X-X cutting 
plane line of drawing 2 . In drawing 3 , the active-matrix substrate 11 is an active-matrix substrate of a 
transparency mold, and is equipped with the transparence substrate 12, two or more thin film transistors 
T1 formed in the shape of a matrix through the transparence glue line 13 formed on the transparence 
substrate 12, and two or more transparence pixel electrodes 14 formed in the shape of a matrix so that 
it might connect with drain electrode layer 9a of this thin film transistor T1. A thin film transistor T1 is a 
flat configuration in which it consists of gate electrode layer 4a, gate insulating-layer 5a, semi- 
conductor layer 6a, contact layer 7a, source electrode layer 8a, and drain electrode layer 9a as 
mentioned above, and any layer does not have a level difference. Moreover, the transparence pixel 
electrode 14 is formed in the predetermined field on gate insulating-layer 5a between each thin film 
transistor T1 . 

[0040] In the above-mentioned active-matrix substrate 11, the transparence base material 12 is the film 
which fabricated resin, such as a polycarbonate, polyarylate, polyether sulphone, a denaturation acrylic 
or polymethacrylate, epoxy, APO (trademark), ZEONEX (trademark), and ARTON (trademark), and about 
100-1000 micrometers of thickness are [ the base material ] desirable. Moreover, substrates, such as 
glass and ceramics, can also be used. In the conventional active-matrix substrate, expensive low alkali 
glass, quartz glass, etc. were used as a transparence base material which forms a thin film transistor in 
the shape of a matrix. This was for preventing that thermal diffusion of the formed alkali of a 
transparence base material etc. is carried out to an active element, and the property of an active 
element deteriorates in the elevated-temperature process at the time of forming a thin film transistor. 
However, in this invention, since a direct thin film transistor is not formed on the transparence base 
material 12 so that it may mention later, the limit to the transparence base material 12 can be 
decreased sharply. 

[0041] Moreover, the transparence glue line 13 can be formed with a solvent mold pressure sensitive 
adhesive, ultraviolet curing mold adhesives, etc. which used acrylic ester resin excellent in weatherability, 
transparency, and chemical resistance as the principal component. The thickness of such a 
transparence glue line 13 has desirable about 0.1-20 micrometers. 

[0042] The transparence pixel electrode 14 is formed by forming transparent conductive matter, such as 
indium tin oxide (ITO), tin oxide (NESA), and a zinc oxide, (200-2000A in thickness) by well-known 
approaches, such as for example, the sputtering method, vacuum evaporation technique, and a CVD 
method. 

[0043] Next, manufacture of the active-matrix substrate 1 1 shown in drawing 2 and drawing 3 R> 3 in 
the manufacture approach of the thin film transistor of this invention and an active-matrix substrate is 
made into an example, and it explains. Drawing 4 and drawing 5 are process drawings for explaining an 
example of the manufacture approach of the active-matrix substrate 11 equipped with the thin film 
transistor T1 by this invention. First, the metal deposit 23 is formed possible [ exfoliation ] on the heat- 
resistant support substrate 22, continuation membrane formation of the electrode layer 25 for a drain 
electrode and source electrodes, the contact layer 26, the semi-conductor layer 27, the gate insulating 
layer 28, and the electrode layer 29 for gate electrodes is carried out in this sequence through a 
protective layer 24 on this metal deposit 23, and the multilayer object 21 is produced ( drawing 4 (A)). 
Although high temperature processing (about 200-350 degrees C) is made in the production phase of 
this multilayer object 21, it is prevented that deformation arises in a layered product 21 with the heat- 
resistant support substrate 22. Therefore, production of this layered product 21 can be performed, using 
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the manufacture process technique of an active element and facility which are established with the 
conventional glass substrate as it is. 

[0044] The heat-resistant support substrate 22 can use what formed metal thin films, such as titanium, 
chromium, nickel, a tungsten, and a tantalum, by sputtering etc. on the glass substrate, an SUS 
substrate, the Invar alloy (nickel/Fe=36/64) substrate, etc. that for a front face (forming face side of the 
metal deposit 23) to be conductivity at least, and what is necessary is just that the configuration and 
whose dimension are stable also in heating at about 350 degrees C. The thickness of this heat-resistant 
support substrate 22 has about 1-3 desirablemm. Moreover, to the above-mentioned heat-resistant 
support substrate 22, a moderate adhesive property can be shown, and the metal deposit 23 can 
exfoliate, and can choose suitably these alloys, such as nickel, copper, chromium, zinc, tin, and iron, etc. 
from relation with the charge of facing of the heat-resistant support substrate 22. The thickness of 
such a metal deposit 23 has desirable about 1-100 micrometers. In addition, although the metal deposit 
23 needs to show a moderate adhesive property and detachability to the heat-resistant support 
substrate 22 as mentioned above, when what performed nickel plating to the SUS430BA material which 
fully ground the front face, for example as a heat-resistant support substrate 22 is used, especially 
since the heat-resistant support substrate 22 has a moderate adhesive property and detachability to 
the metal deposit 23, it is satisfactory [ the substrate ]. When the Invar alloy is used and nickel plating is 
performed to this as a metal deposit 23 as a heat-resistant support substrate 22, it becomes impossible 
moreover, for both to exfoliate. In this case, exfoliation can be made possible by carrying out passivation 
processing of the front face of the Invar alloy beforehand. As an example of passivation processing of 
the Invar alloy, the Invar alloy is immersed into the water solution of 50 g/l of an economy cleaner (the 
product made from MURATA, 12 % of the weight of sodium phosphates, 41 % of the weight of silicate of 
soda, 42.5 % of the weight of sodium carbonate, 4.5 % of the weight of anion activators), and it is 1 
mA/cm2. Performing processing for 10 minutes with current density is mentioned. Moreover, passivation 
processing is possible also at anodic oxidation by the citric-acid water solution. 

[0045] A protective layer 24 is a layer for protecting the electrode layer 25 from an etching reagent in 
the removal process of the metal deposit 23 which is mentioned later, for example, can be formed with 
organic glass, the coating glass formed by the spreading-calcinating method, silicon nitride, silicon oxide, 
a polyamide, polyimide, etc., and can set thickness to about 1-10 micrometers. In addition, when there is 
no bad influence in the electrode layer 25 in the removal process of the metal deposit 23, it is not 
necessary to form a protective layer 24. 

[0046] In the thickness of the electrode layer 25 the above-mentioned drain electrode and for source 
electrodes, the thickness of about 0.1-1 micrometer and the contact layer 26 can set thickness of the 
electrode layer 29 of the for [ thickness / of about 0.01-0.1 micrometers and the semi-conductor layer 
27 ] about 0.05-0.2 micrometers and for gate electrodes in about 0.1-0.5 micrometers and the thickness 
of the gate insulating layer 28 to about 0.05-0.2 micrometers. 

[0047] After the manufacture approach of the thin film transistor of this invention and an active-matrix 
substrate produces the above multilayer objects 21, it carries out patterning of the electrode layer 29 
for the gate electrodes of the maximum upper layer, and forms gate electrode layer 4a by the 
predetermined pattern ( drawing 4 (B)). Next, the gate electrode layer 4a formation side of the above- 
mentioned multilayer object 21 is pasted up on the transparence substrate 12 through the transparence 
glue line 13 ( drawing 4 (O). Formation of this transparence glue line 13 can be performed by the 
spinner coat or print processes. 

[0048] At the process after this, since there is nothing, a heating-at-high-temperature process 
exfoliates in the interface of the heat-resistant support substrate 22 and the metal deposit 23 by the 
mechanical exfoliation approach, removes the metal deposit 23 by etching, further, removes a protective 
layer 24 and imprints the electrode layer 25, the contact layer 26, the semi-conductor layer 27, the gate 
insulating layer 28, and the gate electrode layer 4 for a drain electrode and source electrodes on the 
transparence substrate 12 ( drawing 4 (D)). 
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[0049] If the metal deposit 23 is nickel, the wet etching using a ferric chloride water solution can 
perform removal by etching of the above-mentioned metal deposit 23. 

[0050] Next, patterning of the electrode layer 25 for a drain electrode and source electrodes, the 
contact layer 26, and the semi-conductor layer 27 is carried out, it considers as an island, and contact 
layer 7a corresponding to each thin film transistor and semi-conductor layer 6a are formed ( drawing 5 
(A)). Furthermore, patterning of the electrode layer 25 for a drain electrode and source electrodes is 
carried out, and source electrode layer 8a and drain electrode layer 9a are formed ( drawing 5 (B)). Then, 
the thin film transistor T1 which consisted of flat each class of gate electrode 4a, gate insulating-layer 
5a (28), semi-conductor layer 6a, contact layer 7a, source electrode layer 8a, and drain electrode layer 
9a is produced by removing contact layer 7a of the channel section (field where the laminating of source 
electrode layer 8a and the drain electrode layer 9a is not carried out) ( drawing 5 (O). Subsequently, the 
transparence pixel electrode 14 is formed in the predetermined field of gate insulating-layer 5a between 
each thin film transistor T1, and the active-matrix substrate 1 1 is produced so that it may connect with 
drain electrode layer 9a ( drawing 5 (D)). 

[0051] In the case of a reflective mold, a pixel electrode may be opaque, although the active-matrix 
substrate 1 1 shown in drawing 3 needs to be transparent since it is a transparency mold. [ of a pixel 
electrode ] Furthermore, in the case of a reflective mold, a pixel electrode may not be formed apart 
from production of a thin film transistor like the above-mentioned manufacture approach, but you may 
form in production and coincidence of a thin film transistor. The manufacture approach of the active- 
matrix substrate of such this invention is explained with reference to drawing 6 . First, after imprinting 
the electrode layer 25, the contact layer 26, the semi-conductor layer 27, the gate insulating layer 28, 
and the gate electrode layer 4 for a drain electrode and source electrodes on the transparence 
substrate 12 like the above-mentioned manufacture approach ( drawing 4 (D)), Patterning of the 
electrode layer 25 for a drain electrode and source electrodes, the contact layer 26, and the semi- 
conductor layer 27 is carried out, it considers as an island, and contact layer 7a corresponding to each 
thin film transistor and the combination of a pixel and semi-conductor layer 6a are formed ( drawing 6 
(A)). Next, although patterning of the electrode layer 25 for a drain electrode and source electrodes is 
carried out and source electrode layer 8a and drain electrode layer 9a are formed ( drawing 6 (B)), drain 
electrode layer 9a is taken as a pattern which serves also as a pixel electrode in this case. Then, by 
removing contact layer 7a of the channel section (field where the laminating of source electrode layer 
8a and the drain electrode layer 9a is not carried out) Gate electrode 4a, gate insulating-layer 5a (28), 
semi-conductor layer 6a, contact layer 7a, The active-matrix substrate 1 1 equipped with the pixel 
electrode 14 of drain electrode layer 9a and one is produced at the same time it produces the thin film 
transistor T1 which consisted of flat each class of source electrode layer 8a and drain electrode layer 
9a ( drawing 6 (©). 

[0052] Drawing 7 is the outline sectional view showing the 2nd example of the active-matrix substrate 
equipped with the thin film transistor of this invention, and its thin film transistor in the shape of a 
matrix. The structure of this active-matrix substrate is equivalent to the structure **2**(ed) 
fundamentally, drawing 7 — it is and the active-matrix substrate 31 is equipped with two or more thin 
film transistors T2 formed in the shape of a matrix through the transparence glue line 33 formed on the 
transparence substrate 32 and the transparence substrate 32, and two or more transparence pixel 
electrodes 34 formed in the shape of a matrix so that it might connect with drain electrode layer 9b of 
this thin film transistor T2. Gate electrode layer 4b by which the thin film transistor T2 was evenly 
formed in the front face of the transparence glue line 33, Semi-conductor layer 6b and contact layer 7b 
which were formed by the predetermined pattern on gate insulating-layer 5b formed on the 
transparence glue line 33, and this gate insulating-layer 5b, It consists of source electrode layer 8b and 
drain electrode layer 9b which were formed so that it might connect with semi-conductor layer 6b 
through this contact layer 7b, respectively. And gate insulating-layer 5b, semi-conductor layer 6b, and 
contact layer 7b are flat configurations in which any layer does not have a level difference. Moreover, 
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the transparence pixel electrode 34 is formed in the predetermined field on gate insulating-layer 5b 
between each thin film transistor T2. 

[0053] The transparence substrate 32, the transparence glue line 33, and the transparence pixel 
electrode 34 which constitute the above-mentioned active-matrix substrate 31 can be formed with the 
same ingredient as the transparence substrate 12 of the above-mentioned active-matrix substrate 11, 
the transparence glue line 13, and the transparence pixel electrode 14. Moreover, each class which 
constitutes a thin film transistor T2 can be formed with the same ingredient as the layer which 
constitutes the above-mentioned thin film transistor T1. 

[0054] Next, the manufacture approach of the thin film transistor T2 of this invention as shown in 
drawing 7 , and the active-matrix substrate 31 is explained with reference to drawing 8 and drawing 9 . 
First, the metal deposit 43 is formed possible [ exfoliation ] on the heat-resistant support substrate 42, 
continuation membrane formation of the contact layer 46, the semi-conductor layer 47, the gate 
insulating layer 48, and the electrode layer 49 for gate electrodes is carried out in this sequence on this 
metal deposit 43, and the multilayer object 41 is produced ( drawing 8 (A)). Since the electrode layer for 
a drain electrode and source electrodes is not formed and also it is producible like the above-mentioned 
multilayer object 21, this multilayer object 41 omits detailed explanation. Moreover, the same is said of 
the point that it is prevented at high temperature processing (about 200-350 degrees C) in the 
production phase of the multilayer object 41 that deformation arises in a layered product 41 with the 
heat-resistant support substrate 42, and production of a layered product 41 can be performed, using the 
manufacture process technique of an active element and facility which are established with the 
conventional glass substrate as it is. 

[0055] Next, patterning of the electrode layer 49 for the gate electrodes of the maximum upper layer of 
the multilayer object 41 is carried out, and gate electrode layer 4b is formed by the predetermined 
pattern ( drawing 8 (B)). Next, the gate electrode layer 4b formation side of the above-mentioned 
multilayer object 41 is pasted up on the transparence substrate 32 through the transparence glue line 
33 ( drawing 8 (C)). Formation of this transparence glue line 33 can be performed by the spinner coat or 
print processes. 

[0056] At the process after this, since there is no heating-at-high-temperature process, it exfoliates in 
the interface of the heat-resistant support substrate 42 and the metal deposit 43 by the mechanical 
exfoliation approach, removes the metal deposit 43 by etching, and imprints the contact layer 46, the 
semi-conductor layer 47, the gate insulating layer 48, and gate electrode layer 4b on the transparence 
substrate 32 further ( drawing 8 (D)). 

[0057] Removal by etching of the above-mentioned metal deposit 43 can be performed like removal of 
the above-mentioned metal deposit 23. 

[0058] Next, patterning of the contact layer 46 and the semi-conductor layer 47 is carried out, it 
considers as an island, and contact layer 7b corresponding to each thin film transistor and semi- 
conductor layer 6b are formed ( drawing 9 (A)). Source electrode layer 8b and drain electrode layer 9b 
are formed by the predetermined pattern with membrane formation means, such as sputtering, ( drawing 
9 (B)). Then, subsequently A part of contact layer 7b is removed, and the thin film transistor T2 which 
consisted of gate electrode 4b, gate insulating-layer 5b (48), semi-conductor layer 6b, contact layer 7b, 
source electrode layer 8b, and drain electrode layer 9b is produced ( drawing 9 (O). In this thin film 
transistor T2, gate electrode 4b, gate insulating-layer 5b (48), semi-conductor layer 6b, and contact 
layer 7b are flat layers, and the step covering ledge in the level difference part of the conventional thin 
film transistor does not pose a problem. However, although source electrode layer 8b and drain 
electrode layer 9b have the danger that an open circuit will occur compared with the above-mentioned 
active-matrix substrate 1 1 since they are formed in the level difference part in which semi-conductor 
layer 6b and contact layer 7b were formed by means, such as sputtering Even if an open circuit arises, it 
will not become out of control [ per the train unit of the thin film transistor arranged in the shape of a 
matrix like the conventional active-matrix substrate, or line ] only by only one thin film transistor 
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becoming poor. 

[0059] Subsequently, the transparence pixel electrode 34 is formed in the predetermined field on gate 
insulating-layer 5b between each thin film transistor T2, and the active-matrix substrate 31 is produced 
so that it may connect with drain electrode layer 9b ( drawing 9 (D)). 

[0060] In addition, in the case of a reflective mold, a pixel electrode may be opaque, although the 
active-matrix substrate 31 shown in drawing 7 needs to be transparent since it is a transparency mold. 
[ of a pixel electrode ] Furthermore, in the case of a reflective mold, a pixel electrode may also be 
formed in one at drain electrode layer 9b and coincidence at the time of formation of drain electrode 
layer 9b by sputtering in the above-mentioned manufacture approach etc. ( drawing 9 (B)). 
[0061] Drawing 10 is the outline sectional view showing the 3rd example of the active-matrix substrate 
equipped with the thin film transistor of this invention, and its thin film transistor in the shape of a 
matrix. The structure of this active-matrix substrate is equivalent to the structure **2**(ed) 
fundamentally. The active-matrix substrate 51 is equipped with two or more thin film transistor T3 
formed in the shape of a matrix through the transparence glue line 53 formed on the transparence 
substrate 52 and the transparence substrate 52, and two or more transparence pixel electrodes 54 
formed in the shape of a matrix so that it might connect with drain electrode layer 9c of this thin film 
transistor T3 in drawing 10 . It is prepared evenly and thin film transistor T3 is constituted so that only 
gate electrode layer 4c may project [ the laminating section to which it comes to carry out the 
laminating of gate electrode layer 4c, gate insulating-layer 5c, semi-conductor layer 6c, contact layer 7c, 
source electrode layer 8c, and the drain electrode layer 9c by the predetermined pattern as a flat layer ] 
in the front-face side of the transparence glue line 53. Moreover, the transparence pixel electrode 54 is 
the front face of the transparence glue line 53, and is formed in the predetermined field between each 
thin film transistor T3. 

[0062] The transparence substrate 52, the transparence glue line 53, and the transparence pixel 
electrode 54 which constitute the above-mentioned active-matrix substrate 51 can be formed with the 
same ingredient as the transparence substrate 12 of the above-mentioned active-matrix substrate 11, 
the transparence glue line 13, and the transparence pixel electrode 14. Moreover, each class which 
constitutes thin film transistor T3 can be formed with the same ingredient as the configuration layer of 
the above-mentioned thin film transistor T1. 

[0063] Next thin film transistor T3 of this invention as shown in drawing 1 0 , and the manufacture 
approach of the active-matrix substrate 51 are explained with reference to drawing 1 2 and drawing 13 . 
First, the metal deposit 63 is formed possible [ exfoliation ] on the heat-resistant support substrate 62, 
continuation membrane formation of the electrode layer 69 for gate electrodes, the gate insulating layer 
68, the semi-conductor layer 67, the contact layer 66, and the electrode layer 65 for a drain electrode 
and source electrodes is carried out in this sequence through a protective layer 64 on this metal deposit 
63, and the multilayer object 61 is produced ( drawing 1 2 (A)). Since it is producible like the above- 
mentioned multilayer object 21 only by built-up sequence differing, this multilayer object 61 omits 
detailed explanation. Moreover, the same is said of the point that it is prevented at high temperature 
processing (about 200-350 degrees C) in the production phase of the multilayer object 61 that 
deformation arises in a layered product 61 with the heat-resistant support substrate 62, and production 
of a layered product 61 can be performed, using the manufacture process technique of an active 
element and facility which are established with the conventional glass substrate as it is. 
[0064] In the two examples of the manufacture approach of an above-mentioned thin film transistor and 
an active-matrix substrate, processing of each class of the multilayer objects 21 and 41 is performed 
after imprinting to a transparence substrate, but in this example, before the imprint to a transparence 
substrate, it is processed to the multilayer object 61. That is, first, patterning of the electrode layer 65, 
the contact layer 66, the semi-conductor layer 67, and the gate insulating layer 68 for a drain electrode 
and source electrodes is carried out, it considers as an island, and contact layer 7c corresponding to 
each thin film transistor, semi-conductor layer 6c, and gate insulating-layer 5c are formed ( drawing 12 
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(B)). Then, patterning of the electrode layer 65 for a drain electrode and source electrodes is carried out, 
and source electrode layer 8c and drain electrode layer 9c are formed ( drawing 12 (O). Next, the 
transparence pixel electrode 54 is formed in the predetermined field on the electrode layer 69 for the 
gate electrodes between each thin film transistor T3 so that a field may be removed and contact layer 
7c of the channel section (field where the laminating of source electrode layer 8c and the drain 
electrode layer 9c is not carried out) may be connected to each drain electrode layer 9c ( drawing 13 
(A)). 

[0065] Next, a source electrode layer 8c [ of the multilayer object 61 ] and drain electrode layer 9c 
formation side is pasted up on the transparence substrate 52 through the transparence glue line 53 
( drawing 1 3 (B)). Formation of this transparence glue line 53 can be performed by the spinner coat or 
print processes. 

[0066] At the process after this, since there is no heating-at-high-temperature process, exfoliate in the 
interface of the heat-resistant support substrate 62 and the metal deposit 63 by the mechanical 
exfoliation approach, etching removes the metal deposit 63, and a protective layer 64 is removed further. 
The electrode layer 69 for gate electrodes, gate insulating-layer 5c, semi-conductor layer 6c, contact 
layer 7c, source electrode layer 8c, drain electrode layer 9c, and the transparence pixel electrode 54 are 
imprinted on the transparence substrate 52 ( drawing 13 (O). Then, the active-matrix substrate 51 
( drawing 10 ) of the transparency mold equipped with thin film transistor T3 which consisted of flat 
each class of gate electrode 4c, gate insulating-layer 5c, semi-conductor layer 6c, contact layer 7c, 
drain electrode layer 8c, and source electrode layer 9c is produced by carrying out patterning of the 
electrode layer 69 for gate electrodes by the predetermined pattern so that it may not remain to a pixel 
field, and forming gate electrode layer 4c. 

[0067] In this active-matrix substrate 51, gate electrode 4c which constitutes thin film transistor T3, 
gate insulating-layer 5c, semi-conductor layer 6c, contact layer 7c, source electrode layer 8c, and drain 
electrode layer 9c are layers flat as mentioned above, and the step covering ledge in the level difference 
part of the conventional thin film transistor does not pose a problem. 

[0068] In addition, in the case of a reflective mold, a pixel electrode may be opaque, although the 
active-matrix substrate 51 shown in drawing 10 needs to be transparent since it is a transparency mold. 
[ of a pixel electrode ] Furthermore, in the case of a reflective mold, in patterning of the electrode layer 
69 for gate electrodes in the above-mentioned manufacture approach, the electrode layer 69 can be 
removed so that gate electrode layer 4c may be formed, and it can also consider as the active-matrix 
substrate 51 which made the electrode layer 69 remain on a pixel field as shown in drawing 1 1 . 
[0069] Drawing 1 4 is the outline sectional view showing the 4th example of the active-matrix substrate 
equipped with the thin film transistor of this invention, and its thin film transistor in the shape of a 
matrix. The structure of this active-matrix substrate is equivalent to the structure **2**(ed) 
fundamentally. The active-matrix substrate 71 is equipped with two or more thin film transistor T four 
formed in the shape of a matrix through the transparence glue line 73 formed on the transparence 
substrate 72 and the transparence substrate 72, and two or more transparence pixel electrodes 74 
formed in the shape of a matrix so that it might connect with 9d of drain electrode layers of this thin 
film transistor T four in drawing 1 4 . Thin film transistor T four by the predetermined pattern as a flat 
layer 4d of gate electrode layers, The laminating of 5d of gate insulating layers, 6d of semi-conductor 
layers, and the 7d of the contact layers is carried out. Further It is prepared evenly and the laminating 
section to which the laminating of 8d of source electrode layers and the 9d of the drain electrode layers 
is carried out and which they become so that it may connect with 6d of semi-conductor layers through 
7d of contact layers is constituted so that only 4d of gate electrode layers may project in the front-face 
side of the transparence glue line 73. Moreover, the transparence pixel electrode 74 is the front face of 
the transparence glue line 73, and is formed in the predetermined field between each thin film transistor 
T four. 

[0070] The transparence substrate 72, the transparence glue line 73, and the transparence pixel 
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electrode 74 which constitute the above-mentioned active-matrix substrate 71 can be formed with the 
same ingredient as the transparence substrate 12 of the above-mentioned active-matrix substrate 1 1, 
the transparence glue line 13, and the transparence pixel electrode 14. Moreover, each class which 
constitutes thin film transistor T four can be formed with the same ingredient as the layer which 
constitutes the above-mentioned thin film transistor T1. 

[0071] Next, thin film transistor T four of this invention as shown in drawing 14 , and the manufacture 
approach of the active-matrix substrate 71 are explained with reference to drawing 15 and drawing 16 . 
First, the metal deposit 83 is formed possible [ exfoliation ] on the heat-resistant support substrate 82, 
continuation membrane formation of the electrode layer 89, the gate insulating layer 88, the semi- 
conductor layer 87, and the contact layer 86 for gate electrodes is carried out in this sequence through 
a protective layer 84 on this metal deposit 83, and the multilayer object 81 is produced ( drawing 15 (A)). 
Since the electrode layer for a drain electrode and source electrodes is not formed and also it is 
producible like the above-mentioned multilayer object 61, this multilayer object 81 omits detailed 
explanation. Moreover, the same is said of the point that it is prevented at high temperature processing 
(about 200-350 degrees C) in the production phase of the multilayer object 81 that deformation arises 
in a layered product 81 with the heat-resistant support substrate 82, and production of a layered 
product 81 can be performed, using the manufacture process technique of an active element and facility 
which are established with the conventional glass substrate as it is. 

[0072] This example as well as the above-mentioned multilayer object 61 processes it to the multilayer 
object 81, before the imprint to a transparence substrate. That is, first, patterning of the contact layer 
86, the semi-conductor layer 87, and the gate insulating layer 88 is carried out, it considers as an island, 
and each 6d of semi-conductor layers and 5d of gate insulating layers corresponding to a thin film 
transistor are formed ( drawing 15 (B)X Then, 8d of source electrode layers and 9d of drain electrode 
layers which consist of a metal conductor so that it may connect with the contact layer 86 are formed 
by the predetermined pattern with membrane formation means, such as sputtering, ( drawing 1 5 (C)). 
[0073] Next, the transparence pixel electrode 74 is formed in the predetermined field on the electrode 
layer 89 for the gate electrodes between each thin film transistor T four so that a field may be removed 
and 7d of contact layers of the channel section (field where the laminating of 8d of source electrode 
layers and the 9d of the drain electrode layers is not carried out) may be connected to 9d of each drain 
electrode layer ( drawing 16 (A)). 

[0074] Next, 8d [ of source electrode layers of the multilayer object 81 ] and 9d formation side of drain 
electrode layers is pasted up on the transparence substrate 72 through the transparence glue line 73 
( drawing 16 (B)). Formation of this transparence glue line 73 can be performed by the spinner coat or 
print processes. 

[0075] At the process after this, since there is no heating-at-high-temperature process, exfoliate in the 
interface of the heat-resistant support substrate 82 and the metal deposit 83 by the mechanical 
exfoliation approach, etching removes the metal deposit 83, and a protective layer 84 is removed further. 
The electrode layer 89, 5d of gate insulating layers, 6d of semi-conductor layers, 7d of contact layers, 
8d of source electrode layers, 9d of drain electrode layers, and the transparence pixel electrode 74 for 
gate electrodes are imprinted on the transparence substrate 72 ( drawing 16 (C)). Then, the active- 
matrix substrate 71 ( drawing 14 ) of the transparency mold equipped with thin film transistor T four 
which consisted of each class of 4d of gate electrodes, 5d of gate insulating layers, 6d of semi- 
conductor layers, 7d of contact layers, 8d of drain electrode layers, and 9d of source electrode layers is 
produced by carrying out patterning of the electrode layer 89 for gate electrodes by the predetermined 
pattern so that it may not remain to a pixel field, and forming 4d of gate electrode layers. 
[0076] In this active-matrix substrate 71, 4d of gate electrodes which constitute thin film transistor T 
four, 5d of gate insulating layers, 6d of semi-conductor layers, and 7d of contact layers are flat layers, 
and the step covering ledge in the level difference part of the conventional thin film transistor does not 
pose a problem. However, although they have the danger of open-circuit generating compared with the 



-23- 



above-mentioned active-matrix substrate 51 since 8d of source electrode layers and 9d of drain 
electrode layers are formed in the level difference part in which 6d of semi-conductor layers and 7d of 
contact layers were formed by membrane formation means, such as sputtering Even if an open circuit 
arises, it will not become out of control [ per the train unit of the thin film transistor arranged in the 
shape of a matrix like the conventional active-matrix substrate, or line ] only by only one thin film 
transistor becoming poor. 

[0077] In addition, transparence pixel electrode formation with the formation process ( drawing 16 (A)) 
of the transparence pixel electrode 74 in the above-mentioned manufacture approach can be omitted, 
the transparence pixel electrode 74 can be formed after patterning of the electrode layer 89 for gate 
electrodes, and it can also consider as the active-matrix substrate (refer to drawing 1 7 ) of a 
transparency mold. 

[0078] Drawing 18 is the top view showing a part of structures of the active-matrix substrate which can 
be used for a liquid crystal display. In drawing 18 an active matrix 91 Gate electrode layer 4e which is 
extended to the longitudinal direction A of drawing and which is arranged at equal intervals like, It has 
source electrode layer 8e which intersects this gate electrode layer 4e in three dimensions, and is 
extended in the vertical direction B of drawing and which is arranged at equal intervals like. Each 
partition on the matrix surrounded by gate electrode layer 4e and source electrode layer 8e serves as a 
pixel field, and the pixel electrode 94 is arranged in each pixel field. The above-mentioned source 
electrode layer 8e is the common source electrode of each thin film transistor T5, and it has rightward 
[ of drawing ] the part projected in the L character mold in each pixel field, and the part which 
intersects gate electrode layer 4e in three dimensions forms the source electrode layer of a thin film 
transistor T5. On the other hand, the upper left part of each pixel electrode 94 is equipped with the part 
projected so that gate electrode layer 4e might be intersected in three dimensions above [ of drawing ], 
and this part forms the drain electrode layer of a thin film transistor T5. 

[0079] Drawing 19 shows the 5th example of the active-matrix substrate of this invention which used 
the thin film transistor T5 shown in drawing 18 , and is an outline sectional view in the X-X cutting plane 
line of drawing 1 8 , and, similarly drawing 20 is an outline sectional view in a Y-Y cutting plane line. In 
drawing 19 and drawing 20 , the active-matrix substrate 91 is an active-matrix substrate of a reflective 
mold, and is equipped with the transparence substrate 92, the thin film transistor T5 of 2 so-called S- 
TFT structures formed through the transparence glue line 93 formed on the transparence substrate 92, 
and drain electrode layer 9e of this thin film transistor T5 and the pixel electrode 94 formed in one. As a 
flat layer, on gate electrode layer 4e, gate insulating-layer 5e, and this gate insulating-layer 5e, the 
laminating of semi-conductor layer 6e, contact layer 7e, source electrode layer 8e, and the drain 
electrode layer 9e is carried out, and the thin film transistor T5 is constituted from the predetermined 
pattern by the predetermined pattern. 

[0080] Next, the manufacture approach of the thin film transistor T5 of this invention as shown in 
drawing 19 and drawing 20 , and the active-matrix substrate 91 is explained with reference to drawing 

21 and drawing 22 . In addition, drawing 21 and drawing 22 are process drawings for explaining an 
example of the manufacture approach of the active-matrix substrate 91 equipped with the thin film 
transistor T5 by this invention, drawing 21 supports to drawing 19 , and drawing 22 supports drawing 20 , 
respectively. First, the metal deposit 103 is formed possible [ exfoliation ] on the heat-resistant support 
substrate 102, continuation membrane formation of the electrode layer 105 for a drain electrode and 
source electrodes, the contact layer 106, the semi-conductor layer 107, the gate insulating layer 108, 
and the electrode layer 109 for gate electrodes is carried out in this sequence through a protective 
layer 104 on this metal deposit 103, and the multilayer object 101 is produced ( drawing 21 (A), drawing 

22 (A)). Since it is producible like the above-mentioned multilayer object 21, this multilayer object 101 
omits detailed explanation. Moreover, the same is said of the point that it is prevented at high 
temperature processing (about 200-350 degrees C) in the production phase of the multilayer object 101 
that deformation arises in a layered product 101 with the heat-resistant support substrate 102, and 
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production of this layered product 101 can be performed, using the manufacture process technique of 
an active element and facility which are established with the conventional glass substrate as it is. 
[0081] Next, patterning of the electrode layer 109 for the gate electrodes of the maximum upper layer of 
the multilayer object 101 is carried out, and gate electrode layer 4e is formed by the predetermined 
pattern, next the gate electrode layer 4e formation side of the above-mentioned multilayer object 101 is 
pasted up on the transparence substrate 92 through the transparence glue line 93 ( drawing 21 (B), 
drawing 22 (B)). In addition, at the process after this, since there is nothing, a heating-at-high- 
temperature process exfoliates in the interface of the heat-resistant support substrate 102 and the 
metal deposit 103 by the mechanical exfoliation approach in this phase, removes the metal deposit 103 
by etching, further, removes a protective layer 104 and imprints only the electrode layer 105 for a drain 
electrode and source electrodes, the contact layer 106, the semi-conductor layer 107, the gate 
insulating layer 108, and gate electrode layer 4e on the transparence substrate 92. 
[0082] Next, patterning of the electrode layer 105 for a drain electrode and source electrodes, the 
contact layer 106, and the semi-conductor layer 107 is carried out, it considers as an island, and semi- 
conductor layer 6e and contact layer 7e corresponding to each thin film transistor are formed ( drawing 
21 (C), drawing 22 (C)). Then, patterning of the electrode layer 105 for a drain electrode and source 
electrodes is carried out, and source electrode layer 8e and drain electrode layer 9e are formed on the 
same flat surface ( drawing 21 (D), drawing 22 (D)X In this case, drain electrode layer 9e is located 
between two source electrode layer 8e, 2 so-called S-TFT structures are constituted, and the pixel 
electrode 94 is formed in one with drain electrode layer 9e. Subsequently, contact layer 7e of the 
channel section is removed, and the active-matrix substrate 91 ( drawing 19 , drawing 20 R> 0) equipped 
with the thin film transistor T5 which consisted of gate electrode 4e, gate insulating-layer 5e (108), 
semi-conductor layer 6e, contact layer 7e, source electrode layer 8e, and drain electrode layer 9e is 
produced. In this thin film transistor T5, gate electrode 4e, gate insulating-layer 5e (108), semi- 
conductor layer 6e, contact layer 7e, source electrode layer 8e, and drain electrode layer 9e are flat 
layers, and the step covering ledge in the level difference part of the conventional thin film transistor 
does not pose a problem. Moreover, since two source electrode 8e exists, a channel will be formed in 
the both sides of drain electrode layer 9e. 

[0083] Drawing 23 and drawing 24 are the outline sectional views showing the 6th example of the 
active-matrix substrate equipped with the thin film transistor of this invention, and its thin film 
transistor in the shape of a matrix. The structure of this active-matrix substrate is equivalent to the 
structure shown drawing 18 fundamentally, and, similarly the outline sectional view in the X-X cutting 
plane line of the active-matrix substrate of this invention with which drawing 23 is shown in drawing 18 , 
and drawing 2424 are equivalent to the outline sectional view in a Y-Y cutting plane line. The active- 
matrix substrate 1 1 1 is equipped with the so-called thin film transistor T6 of 2 S-TFT structures formed 
through the transparence glue line 113 formed on the transparence substrate 112 and the transparence 
substrate 112, and the pixel electrode 114 formed in 9f of drain electrode layers of this thin film 
transistor T6 in one in drawing 23 and drawing 24 . It is prepared and the thin film transistor T6 is 
constituted so that 4f side of gate electrode layers of the transparence glue line 113 may project [ the 
laminating section to which it comes to carry out the laminating of 4f of gate electrode layers, 5f of gate 
insulating layers, 6f of semi-conductor layers, 7f of contact layers, 8f of source electrode layers, and the 
9f of the drain electrode layers by the predetermined pattern as a flat layer ]. Moreover, the pixel 
electrode 1 14 is the front face of the transparence glue line 113, and is formed in the predetermined 
field between each thin film transistor T6. 

[0084] The transparence substrate 112, the transparence glue line 113, and the pixel electrode 114 
which constitute the above-mentioned active-matrix substrate 1 1 1 can be formed with the same 
ingredient as the transparence substrate 12 of the above-mentioned active-matrix substrate 11, the 
transparence glue line 13, and the transparence pixel electrode 14. Moreover, each class which 
constitutes a thin film transistor T6 can be formed with the same ingredient as the configuration layer of 
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the above-mentioned thin film transistor T1. 

[0085] Next, the manufacture approach of the thin film transistor T6 of this invention as shown in 
drawing 23 and drawing 24 , and the active-matrix substrate 1 1 1 is explained with reference to drawing 
25 and drawing 26 . In addition, drawing 25 and drawing 26 are process drawings for explaining an 
example of the manufacture approach of the active-matrix substrate 111 equipped with the thin film 
transistor T6 by this invention, drawing 25 supports to drawing 23 , and drawing 26 supports drawing 24 , 
respectively. First, the metal deposit 123 is formed possible [ exfoliation ] on the heat-resistant support 
substrate 122, continuation membrane formation of the electrode layer 129 for gate electrodes, the gate 
insulating layer 128, the semi-conductor layer 127, the contact layer 126, and the electrode layer 125 
for a drain electrode and source electrodes is carried out in this sequence through a protective layer 
124 on this metal deposit 123, and the multilayer object 121 is produced ( drawing 25 (A), drawing 26 
(A)). Since it is producible like the above-mentioned multilayer object 21 only by built-up sequence 
differing, this multilayer object 121 omits detailed explanation. Moreover, the same is said of the point 
that it is prevented at high temperature processing (about 200-350 degrees C) in the production phase 
of the multilayer object 121 that deformation arises in a layered product 121 with the heat-resistant 
support substrate 122, and production of a layered product 121 can be performed, using the 
manufacture process technique of an active element and facility which are established with the 
conventional glass substrate as it is. 

[0086] Next, before the imprint to a transparence substrate, it is processed to the multilayer object 121. 
That is, first, patterning of the electrode layer 125 for a drain electrode and source electrodes and the 
contact layer 66 is carried out, it considers as an island, and each 8f of source electrode layers, 9f of 
drain electrode layers, and 7f of contact layers corresponding to a thin film transistor are formed 
( drawing 25 (B), drawing 26 (B)). In this case, 9f of drain electrode layers is located between 8f of two 
source electrode layers, 2 so-called S-TFT structures are constituted, and the pixel electrode 114 is 
formed in one with 9f of drain electrode layers. 

[0087] Next, 8f [ of source electrode layers of the multilayer object 121 ] and 9f formation side of drain 
electrode layers is pasted up on the transparence substrate 1 12 through the transparence glue line 113 
( drawing 25 (C), drawing 26 (O). Formation of this transparence glue line 113 can be performed by the 
spinner coat or print processes. In addition, at the process after this, since there is no heating-at-high- 
temperature process, it exfoliates by the mechanical exfoliation approach in this phase at the interface 
of the heat-resistant support substrate 122 and the metal deposit 123. Etching removes the metal 
deposit 123, further, a protective layer 124 is removed and the electrode layer 129, the gate insulating 
layer 128, the semi-conductor layer 127, 7f of contact layers, 8f of source electrode layers, and 9f of 
drain electrode layers for gate electrodes are imprinted on the transparence substrate 112. 
[0088] Then, patterning of the electrode layer 129 for gate electrodes is carried out by the 
predetermined pattern so that it may not remain to a pixel field, and 4f of gate electrode layers is 
formed ( drawing 25 (D), drawing 2626 (D)). Subsequently, the active-matrix substrate 1 1 1 ( drawing 23 , 
drawing 24 ) equipped with the thin film transistor T6 which carried out dry etching of the gate insulating 
layer 128, the semi-conductor layer 127, and the 7f of the contact layers by the predetermined pattern, 
and consisted of 4f of gate electrodes, 5f (128) of gate insulating layers, 6f of semi-conductor layers, 7f 
of contact layers, 8f of source electrode layers, and 9f of drain electrode layers is produced. In this thin 
film transistor T6, 4f of gate electrodes, 5f (128) of gate insulating layers, 6f of semi-conductor layers, 
7f of contact layers, 8f of source electrode layers, and 9f of drain electrode layers are flat layers, and 
the step covering ledge in the level difference part of the conventional thin film transistor does not pose 
a problem. Moreover, since 8f of two source electrodes exists, a channel will be formed in the both sides 
of 9f of drain electrode layers. By forming the electrode layer 125 for a drain electrode and source 
electrodes with transparence conductive material, such as ITO, this active-matrix substrate 1 1 1 turns 
into an active-matrix substrate of a transparency mold, and turns into an active-matrix substrate of a 
reflective mold by forming the electrode layer 125 for a drain electrode and source electrodes with 
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metal conductive material, such as chromium. 

[0089] Although a pixel electrode is connected to a drain electrode layer, each example of an above- 
mentioned active-matrix substrate may form a pixel electrode so that it may connect with a source 
electrode layer. 

[0090] Moreover, the thin film transistor of this invention may equip the front face with a protective 
coat. Moreover, the active-matrix substrate of this invention may equip the front face of the field 
except a pixel electrode, for example, the front face of a thin film transistor to constitute, with a 
protective coat. In an active-matrix substrate, a drain electrode layer, a source electrode layer, a pixel 
electrode, or a gate electrode layer and a pixel electrode can make each inter-electrode insulation a 
more positive thing by having a protective coat as mentioned above, although it exists on the same film 
surface and a liquid crystal layer etc. is formed on this. 

[0091] Such a protective coat has the desirable silicon nitride (SiNx) which can form by the silicon 
nitride formed with the coat which uses as a principal component the organic glass which uses silicon 
oxide as a principal component, and the silicon oxide which forms by the spreading-calcinating method, 
vacuum deposition, the sputtering method, a CVD method, etc., silicon oxide, the polyimide which is a 
transparence thermally stable polymer, polyamidoimide, glass, a ceramic precursor polymer, etc., and is 
especially formed with a CVD method from the point of a semi-conductor electrical property. Moreover, 
the thickness of a protective coat has desirable about 0.1-0.5 micrometers. 

[0092] Next, a more concrete example is shown and this invention is further explained to a detail. 
(Example 1) The metal Ti layer (1 micrometer in thickness) was formed in the glass substrate with a 
thickness of 1 mm by the sputtering method, and it considered as the heat-resistant support substrate, 
nickel deposit (3 micrometers in thickness) was formed by the electroplating method on the metal Ti 
layer of this heat-resistant support substrate, further, on nickel deposit, ordinary temperature glass 
coating agent GA-1 (fine glass technology company make) was applied, and the protective layer (1 
micrometer in thickness) was formed. Next, Cr electrode layer for a drain electrode and source 
electrodes to this protective layer top (thickness of 0.2 micrometers), An n+a-Si:H (contact) layer 
(thickness of 0.05 micrometers), an amorphous silicon (a~Si) layer (thickness of 0.2 micrometers), SiNx 
Continuation membrane formation of a layer (gate insulation) (thickness of 0.3 micrometers) and the Cr 
electrode layer for gate electrodes (thickness of 0.2 micrometers) was carried out in this sequence, and 
the multilayer object was produced (it corresponds to drawing 4 (A)). It sets in the production phase of 
this multilayer object, and they are for 40 minutes and SiNx at 250 degrees C in 230 degrees C at the 
time of the a-Si stratification for 10 minutes at the time of the n+a-Si:H stratification. High temperature 
processing by plasma CVD was made for 20 minutes at 350 degrees C, respectively at the time of the 
stratification. Next, patterning of the Cr electrode layer for the gate electrodes of the maximum upper 
layer of this multilayer object was carried out, and the gate electrode layer of a predetermined pattern 
was formed. 

[0093] On the other hand, the polycarbonate (400 micrometers in thickness made from Teijin Chemistry) 
was prepared as a transparence substrate, on this transparence substrate, by spinner spreading (for 
3000rpm and 30 seconds), the transparence adhesives of the following presentation were applied and 
the transparence glue line with a thickness of about 5 micrometers was formed. 
[0094] 

Presentation of transparence adhesives - adhesives (NISSETSU PE[ by Nippon Carbide Industries Co., 
Ltd. ]- 121) 

— The 100 weight sections - cross linking agent (CK-101) — Three weight sections - toluene — It was 
stuck by pressure so that the gate electrode stratification side of the above-mentioned multilayer 
object might contact on the transparence glue line of the transparence substrate of 300 weight ****, 
and the heat-resistant support substrate was exfoliated, furthermore, the wet etching using a ferric 
chloride water solution — nickel deposit — removing — after that, SF6, and CF6 etc. — the dry etching 
using gas — a protective layer — removing — Cr electrode layer for a drain electrode and source 
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electrodes, an n+a-Si:H layer, an a-Si layer, and SiNx The layer and the gate electrode layer were 
imprinted on the transparence substrate (it corresponds to drawing 4 (D)). 

[0095] Then, after performing island formation (it corresponds to drawing 5 (A)) by patterning of Cr 
electrode layer for a drain electrode and source electrodes, an n+a-Si:H layer, and an a-Si layer, Cr 
source electrode layer and Cr drain electrode layer were formed by patterning of Cr electrode layer for 
a drain electrode and source electrodes (it corresponds to drawing 5 (B)). Furthermore, after performing 
patterning (it corresponds to drawing 5 (C)) of a n+a-Si:H layer, the active-matrix substrate as formed a 
transparence pixel electrode by the ITO film and shown in drawing 3 so that it may connect with Cr 
drain electrode layer was produced. Then, it is SiOx by vacuum deposition. The film (0.1 micrometers in 
thickness) is formed and only a pixel electrode top is SiOx by etching. The film was removed. 
[0096] On the other hand, using a polycarbonate (400 micrometers in thickness made from Teijin 
Chemistry) as a transparence substrate, it formed so that the coloring layer (3 micrometers in 
thickness) of R, G, and B might be corresponded to the above-mentioned pixel electrode by a pigment- 
content powder method and a staining technique well-known on this transparence substrate, 
electrodeposition, print processes, etc., and it considered as the color filter layer, furthermore, a law — 
according to the method, the transparence electric conduction film (ITO) with a thickness of 1000A was 
formed, and the color filter substrate was produced. 

[0097] The above-mentioned active-matrix substrate top next, on the transparence electric conduction 
film of the above-mentioned color filter substrate It is spinner spreading (3000 rpm) about the coating 
liquid for orientation film (orientation agent AL- 3046 (Japan Synthetic Rubber Co., Ltd. make) and 
diluent ACT- thing which mixed 608 (Japan Synthetic Rubber Co., Ltd. make) at a rate of 5:3), 
respectively. It applied by for 30 seconds, the orientation film with a thickness of about 800A was 
formed, and rubbing processing was performed after that on conditions with a roll rotational-speed 
200rpm and a stage rate of 10mm [/second ]. 

[0098] Next, the sealing layer was formed in the active-matrix substrate which performed the above- 
mentioned orientation processing by the sealing compound. Sealing layer formation used what mixed 
with a mean particle diameter of 6 micrometers spacer (PF[ by Nippon Electric Glass Co., Ltd. ]- 60) 
20mg to 1g (Shikoku formation Make DSK- 721 1 -4) of sealing compounds, and formed it with dispenser 
equipment. 

[0099] Moreover, spreading formation of the spacer layer was carried out at the color filter substrate 
which performed the above-mentioned orientation processing. This spacer layer carries out spinner 
spreading (for 2000rpm and 30 seconds) of the spacer diluent (0.2 % of the weight of concentration) 
which diluted the adhesive spacer (XCmade from NATOKO- 610) with a mean particle diameter of 6 
micrometers with the diluent (IPA: water =1:1), and is 2 150-200 grain density/mm. It formed so that it 
might become. 

[0100] The panel cell assembly manufacture process established with the conventional glass substrate 
in such an active-matrix substrate and a color filter substrate was used, and it arranged so that a 
transparence electric insulation layer and transparence electric conduction film side might counter. 
Sticking by pressure and hardening were performed on the sticking-by-pressure pressure of 4kg/cm2, 
heat treatment of 120 degrees C, and the conditions of 1 hour, using a sticking-by-pressure fixture as 
the arrangement approach. Then, twist pneumatic liquid crystal LDP-5034LA (Chisso Corp. make) was 
poured into the gap section, it sealed with encapsulant, the liquid crystal layer was formed, and the film 
liquid crystal panel was produced. The thickness of this film liquid crystal panel was 2mm. 
[0101] The color liquid crystal display (2mm in thickness) of a transparency mold active-matrix form 
display which stuck the polarization film on panel both sides using this film liquid crystal panel was 
produced. When displayed on this color liquid crystal display by connecting a drive circuit, it was a liquid 
crystal display equivalent to the color liquid crystal display produced using the conventional glass 
substrate with very high display quality. Moreover, property change of a thin film transistor, the open 
circuit of various wiring Rhine, and the short circuit were not accepted. 
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(Example 2) Mirror polishing (polish grade =Rmax value of 0.10 micrometers) of the front face of an 
SUS430BA plate with a thickness of 1mm was carried out by electrolysis compound polish, and it 
considered as the heat-resistant support substrate, nickel deposit (3 micrometers in thickness) was 
formed by the electroplating method on this heat-resistant support substrate. Next, they are an n+a- 
Si:H layer (thickness of 0.05 micrometers), an a-Si layer (thickness of 0.2 micrometers), and SiNx on this 
nickel deposit. Continuation membrane formation of a layer (thickness of 0.3 micrometers) and the Cr 
electrode layer for gate electrodes (thickness of 0.2 micrometers) was carried out in this sequence, and 
the multilayer object was produced (it corresponds to drawing 8 (A)). It sets in the production phase of 
this multilayer object, and they are for 40 minutes and SiNx at 300 degrees C in 300 degrees C at the 
time of the a-Si stratification for 10 minutes at the time of the n+a-Si:H stratification. High temperature 
processing by plasma CVD was made for 20 minutes at 300 degrees C, respectively at the time of the 
stratification. Next, patterning of the Cr electrode layer for the gate electrodes of the maximum upper 
layer of this multilayer object was carried out, and the gate electrode layer of a predetermined pattern 
was formed. In addition, unlike the example 1, by this example, a protective layer was not formed on 
nickel deposit. In case this removes nickel deposit at a back process, it is because it is far large 
compared with an n+a-Si:H layer, so an n+a-Si:H layer and the selective etching of the etching rate of 
nickel deposit become possible. 

[0102] On the other hand, the polycarbonate (400 micrometers in thickness made from Teijin Chemistry) 
was prepared as a transparence substrate, on this transparence substrate, by spinner spreading (for 
3000rpm and 30 seconds), ultraviolet curing mold transparence adhesives (trade name: world lock 
No.XVL-01M) were applied, ultraviolet rays were irradiated on the following conditions, and the 
transparence glue line with a thickness of about 5 micrometers was formed. 

[0103] a UV irradiation condition, conveyor mold black light use, and ultraviolet-rays illuminance: 300 
mW/cm2 and irradiation time : 10 second and exposure : 300 mJ/cm2 — it was stuck by pressure so 
that the gate electrode stratification side of the above-mentioned multilayer object might contact on 
the transparence glue line of this transparence substrate, and the heat-resistant support substrate was 
exfoliated. Furthermore, the wet etching using a ferric chloride water solution removes nickel deposit, 
and they are an n+a-Si:H layer, an a-Si layer, and SiNx. The layer and the gate electrode layer were 
imprinted on the transparence substrate (it corresponds to drawing 8 (D)). 

[0104] Then, after performing island formation (it corresponds to drawing 9 (A)) by patterning of an n+a- 
Si:H layer and an a-Si layer, Cr drain electrode layer and Cr source electrode layer (thickness of 0.2 
micrometers) were formed by the sputtering method so that it might connect with an a-Si layer through 
an n+a-Si:H layer (it corresponds to drawing 9 (B)). Furthermore, the n+a-Si:H layer of the channel 
section was removed by the dry etching method (it corresponds to drawing 9 (O). Subsequently, the 
active-matrix substrate as formed a transparence pixel electrode by the ITO film and shown in drawing 
7 so that it may connect with Cr drain electrode layer was produced. 

[0105] Next, the film liquid crystal panel (thickness of 2mm) was produced like the example 1 using the 
active-matrix substrate which carried out in this way and was produced. 

[0106] The color liquid crystal display (2mm in thickness) of a transparency mold active-matrix form 
display which stuck the polarization film on panel both sides using this film liquid crystal panel was 
produced. When displayed on this color liquid crystal display by connecting a drive circuit, it was a liquid 
crystal display equivalent to the color liquid crystal display produced using the conventional glass 
substrate with very high display quality. Moreover, property change of a thin film transistor, the open 
circuit of various wiring Rhine, and the short circuit were not accepted. 

(Example 3) Mirror polishing (polish grade =Rmax value of 0.10 micrometers) of the front face of the 
Invar alloy (nickel/Fe=36/64) plate with a thickness of 1mm was carried out by electrolysis compound 
polish, and it considered as the heat-resistant support substrate. Furthermore, this heat-resistant 
support substrate is immersed in the water solution of 50 g/l of an economy cleaner (12 % of the weight 
of sodium phosphates made from MURATA, 41 % of the weight of silicate of soda, 42.5 % of the weight of 
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sodium carbonate, 4.5 % of the weight of anion activators), and it is 1 mA/cm2. Passivation processing 
for 10 minutes was performed with current density. 

[0107] the above-mentioned heat-resistant support substrate top — an electroplating method — a 
nickel-Fe deposit (3 micrometers in thickness) — forming — further — a nickel-Fe deposit top — a 
plasma-CVD method — SiNx from — the becoming protective layer (1 micrometer in thickness) was 
formed. Next, Cr electrode layer for gate electrodes to this protective layer top (thickness of 0.2 
micrometers) and SiNx Continuation membrane formation of a layer (thickness of 0.3 micrometers), an 
a-Si layer (thickness of 0.2 micrometers), an n+a-Si:H layer (thickness of 0.05 micrometers), and the Cr 
electrode layer for a drain electrode and source electrodes (thickness of 0.2 micrometers) was carried 
out in this sequence, and the multilayer object was produced (it corresponds to drawing 12 (A)). It sets 
in the production phase of this multilayer object, and is SiNx. High temperature processing by plasma 
CVD was made [ 350 degrees C ] for 10 minutes by 230 degrees C for 40 minutes at 250 degrees C for 
20 minutes, respectively at the time of the n+a-Si:H stratification at the time of the a-Si stratification 
at the time of the stratification. 

[0108] Next, Cr electrode layer, the n+a-Si:H layer, the a-Si layer, and SiNx the drain electrode of this 
multilayer object, and for source electrodes Island formation (it corresponds to drawing 12 (B)) by 
patterning of a layer was performed, patterning of the Cr electrode layer for a drain electrode and 
source electrodes was carried out after that, and Cr source electrode layer and Cr drain electrode layer 
were formed (it corresponds to drawing 12 (C)). Subsequently, the n+a-Si:H layer of the channel section 
was removed by the dry etching method, and further, the transparence pixel electrode was formed by 
the ITO film so that it might connect with a drain electrode layer (it corresponds to drawing 13 (A)). 
[0109] On the other hand, the polycarbonate (400 micrometers in thickness made from Teijin Chemistry) 
was prepared as a transparence substrate, on this transparence substrate, by spinner spreading (for 
3000rpm and 30 seconds), ultraviolet curing mold transparence adhesives ( KEMISHIRU U-471 made 
from KEMITEKKU) were applied, ultraviolet rays were irradiated on the following conditions, and the 
transparence glue line with a thickness of about 5 micrometers was formed. 

[0110] a UV irradiation condition, conveyor mold black light use, and ultraviolet-rays illuminance: 200 
mW/cm2 and irradiation time : 10 second and exposure : 2000 mJ/cm2 — it was stuck by pressure so 
that a drain electrode layer [ of the above-mentioned layered product ] and source electrode 
stratification side might contact on the transparence glue line of this transparence substrate, and the 
heat-resistant support substrate was exfoliated, furthermore, the wet etching using a ferric chloride 
water solution — a nickel-Fe deposit — removing — after that, SF6, and CF6 etc. — the dry etching 
using gas removed the protective layer, and a drain electrode layer, a source electrode layer, an n+a- 
Si:H layer, the a~Si layer, the SiNx layer, Cr electrode layer for gate electrodes, and the ITO 
transparence pixel electrode were imprinted on the transparence substrate (it corresponds to drawing 
13 (C)). Subsequently, the active-matrix substrate as carried out patterning of the Cr electrode layer for 
gate electrodes by the predetermined pattern so that it may not remain to a pixel field, and shown in 
drawing 1010 was produced. 

[01 1 1] In next, the 5-% of the weight water solution of KP-06 (the Nippon Synthetic Chemical Industry 
[ Co., Ltd. ] make, polymerization degree: about 600, saponification degree:71-75) After carrying out 
ultrasonic distribution of E-44 (Merck Japan make), the 10-% of the weight water solution of KH-17 (the 
Nippon Synthetic Chemical Industry [ Co., Ltd. ] make, polymerization degree: about 1700, saponification 
degree:78.5-81.5) is added. The PVA part water spray solution of liquid crystal was produced, and it 
considered as the polymer dispersed liquid crystal so that it might finally be set to PVA:liquid crystal 
=20:80 (weight ratio). 

[01 12] Next, used blade coater and applied this polymer dispersed liquid crystal to the thin film 
transistor formation side of the above-mentioned active-matrix substrate, and perform 40 degrees C 
and heat treatment of 1 hour, it was made to dry, and the polymer dispersed liquid crystal layer of 10 
micrometers of thickness was formed. 
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[01 13] on the other hand — as a transparence substrate — a polycarbonate (400 micrometers in 
thickness made from Teijin Chemistry) — using — this transparence substrate top — a law — 
according to the method, the transparence electric conduction film (ITO) with a thickness of 1000A was 
formed. Furthermore, on this transparence electric conduction film, the same transparence adhesives as 
an example 1 were applied by spinner spreading (for 3000rpm and 30 seconds), the transparence glue 
line with a thickness of about 2 micrometers was formed, and the opposite substrate was produced. 
[01 14] Such an active-matrix substrate and an opposite substrate were arranged so that a polymer 
dispersed liquid crystal layer and transparence glue line side might counter like an example 1, and the 
polymer dispersed liquid crystal display (3mm in thickness) of an active-matrix form display was 
produced. Sticking by pressure and hardening were performed on the sticking-by-pressure pressure of 
4kg/cm2, heat treatment of 40 degrees C, and the conditions of 1 hour, using a sticking-by-pressure 
fixture as the arrangement approach. 

[01 15] When displayed on this liquid crystal display by connecting a drive circuit, it was a liquid crystal 
display with very high display quality. Moreover, property change of a thin film transistor, the open 
circuit of various wiring Rhine, and the short circuit were not accepted. 

(Example 4) The metal Cr layer (1 micrometer in thickness) was formed in the glass substrate with a 
thickness of 1mm by the sputtering method, and it considered as the heat-resistant support substrate, 
nickel deposit (3 micrometers in thickness) is formed by the electroplating method on the metal Cr layer 
of this heat-resistant support substrate, and it is Si02 on nickel deposit further. The coating liquid for 
system coat formation (OCD[ by TOKYO OHKA KOGYO CO., LTD. ] Type- 7) was applied, 400 degrees 
C and heat treatment for 30 minutes were performed, and the protective layer (0.5 micrometers in 
thickness) was formed. Next, continuation membrane formation of Cr electrode layer for gate electrodes 
(thickness of 0.2 micrometers), a SiNx layer (thickness of 0.3 micrometers), an a-Si layer (thickness of 
0.2 micrometers), and the n+a-Si:H layer (thickness of 0.05 micrometers) was carried out in this 
sequence on this protective layer, and the multilayer object was produced (it corresponds to drawing 15 
(A)). It sets in the production phase of this multilayer object, and they are for 40 minutes and SiNx at 
250 degrees C in 230 degrees C at the time of the a-Si stratification for 10 minutes at the time of the 
n+a-Si:H stratification. High temperature processing by plasma CVD was made for 20 minutes at 350 
degrees C, respectively at the time of the stratification. 

[01 16] Next, the n+a~Si:H layer, the a-Si layer, and SiNx of this multilayer object Island formation (it 
corresponds to drawing 15 (B)) by patterning of a layer was performed, and further, Cr drain electrode 
layer and Cr source electrode layer (thickness of 0.2 micrometers) were formed by the sputtering 
method so that it might connect with an a-Si layer through an n+a-Si:H layer (it corresponds to drawing 
15 (C)). Subsequently, dry etching removed the n+a-Si:H layer of the channel section, and the 
transparence pixel electrode was formed by the ITO film so that it might connect with Cr drain 
electrode layer after that (it corresponds to drawing 16 (A)). 

[01 17] On the other hand, the polycarbonate (400 micrometers in thickness made from Teijin Chemistry) 
was prepared as a transparence substrate, and the transparence glue line with a thickness of about 5 
micrometers was formed like the example 2 on this transparence substrate. 

[01 18] It was stuck by pressure so that a drain electrode layer [ of the above-mentioned layered 
product ] and source electrode stratification side might contact on the transparence glue line of this 
transparence substrate, and the heat-resistant support substrate was exfoliated. Furthermore, the wet 
etching using a ferric chloride water solution removes nickel deposit, a protective layer is removed by 
dry etching (SF6 : C2 CIF 5 = 50:50) after that, and they are a drain electrode layer, a source electrode 
layer, an n+a-Si:H layer, an a-Si layer, and SiNx. The layer, Cr electrode layer for gate electrodes, and 
the ITO transparence pixel electrode were imprinted on the transparence substrate (it corresponds to 
drawing 16 (C)). Subsequently, the active-matrix substrate as carried out patterning of the Cr electrode 
layer for gate electrodes by the predetermined pattern so that it may not remain to a pixel field, and 
shown in drawing 1 4 was produced. 
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[01 19] Next, TL205 (Merck Japan liquid crystal) and PN393 (the Merck Japan prepolymer and mixture of 
a photoinitiator) were mixed at a rate of 8:2 (weight ratio), and it considered as the polymer dispersed 
liquid crystal. 

[0120] on the other hand — as a transparence substrate — a polycarbonate (400 micrometers in 
thickness made from Teijin Chemistry) — using — this transparence substrate top — a law — 
according to the method, the transparence electric conduction film (ITO) with a thickness of 1000A was 
formed, and the opposite substrate was produced. 

[0121] Next, blade coater was used, the above-mentioned polymer dispersed liquid crystal was applied 
to the thin film transistor formation side of the above-mentioned active-matrix substrate (thickness of 
about 10 micrometers), ultraviolet rays were irradiated to the above-mentioned opposite substrate 
lamination and on condition that the following in this spreading side, and the polymer dispersed liquid 
crystal display (3mm in thickness) of an active-matrix form display was produced. 
[0122] a UV irradiation condition and ultraviolet-rays illuminance: 10 mW/cm2 and irradiation time : 2 
minute and dose : 1200 mJ/cm2 — when displayed on this liquid crystal display by connecting a drive 
circuit, it was a liquid crystal display with very high display quality. Moreover, property change of a thin 
film transistor, the open circuit of various wiring Rhine, and the short circuit were not accepted. 
(Example 5) Mirror polishing (polish grade =Rmax value of 0.03 micrometers) of the front face on an 
SUS304BA plate with a thickness of 0.3mm was carried out by electrolysis compound polish like the 
example 3, and it considered as the heat-resistant support substrate, this heat-resistant support 
substrate top — an electroplating method — nickel deposit (3 micrometers in thickness) — forming — 
further — nickel deposit top — a plasma-CVD method — SiNx from — the becoming protective layer 
(1 micrometer in thickness) was formed. 

[0123] Next, Cr electrode layer for a drain electrode and source electrodes to this protective layer top 
(thickness of 0.2 micrometers), an n+a~Si:H layer (thickness of 0.05 micrometers), an a-Si layer 
(thickness of 0.2 micrometers), and SiNx Continuation membrane formation of a layer (thickness of 0.3 
micrometers) and the Cr electrode layer for gate electrodes (thickness of 0.2 micrometers) was carried 
out in this sequence, and the multilayer object was produced (it corresponds to drawing 21 and drawing 
22 (A)). It sets in the production phase of this multilayer object, and they are for 40 minutes and SiNx at 
250 degrees C in 230 degrees C at the time of the a-Si stratification for 10 minutes at the time of the 
n+a-Si:H stratification. High temperature processing by plasma CVD was made for 20 minutes at 350 
degrees C, respectively at the time of the stratification. Next, patterning of the Cr electrode layer for 
the gate electrodes of the maximum upper layer of this multilayer object was carried out, and the gate 
electrode layer of a predetermined pattern was formed. 

[0124] On the other hand, the polycarbonate (400 micrometers in thickness made from Teijin Chemistry) 
was prepared as a transparence substrate, and the transparence glue line with a thickness of about 5 
micrometers was formed like the example 3 on this transparence substrate. 

[0125] It was stuck by pressure so that the gate electrode stratification side of the above-mentioned 
multilayer object might contact on the transparence glue line of this transparence substrate, and the 
heat-resistant support substrate was exfoliated, furthermore, the wet etching using a ferric chloride 
water solution — nickel deposit — removing — after that, SF6, and CF6 etc. — the dry etching using 
gas — a protective layer — removing — Cr electrode layer for a drain electrode and source electrodes, 
an n+a-Si:H layer, an a-Si layer, and SiNx The layer and the gate electrode layer were imprinted on the 
transparence substrate (it corresponds to drawing 21 and drawing 22 (B)). 

[0126] Then, after performing island formation (it corresponds to drawing 21 and drawing 22 (O) by 
patterning of Cr electrode layer for a drain electrode and source electrodes, an n+a-Si:H layer, and an 
a-Si layer, Cr source electrode layer and Cr drain electrode layer were formed by patterning of Cr 
electrode layer for a drain electrode and source electrodes (it corresponds to drawing 21 and drawing 22 
(D)). In this case, Cr drain electrode layer was located between two Cr source electrode layers, and the 
pixel electrode was formed in one with Cr drain electrode layer. Furthermore, the active-matrix 
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substrate of a reflective mold as removed the n+a-Si:H layer of the channel section by dry etching and 
shown in drawing 1919 and drawing 20 was produced. 

[0127] Next, the polymer dispersed liquid crystal display (3mm in thickness) of an active-matrix form 
display was produced like the example 4 using the active-matrix substrate which carried out in this way 
and was produced. 

[0128] When displayed on this liquid crystal display by connecting a drive circuit, it was a liquid crystal 
display with very high display quality. Moreover, property change of a thin film transistor, the open 
circuit of various wiring Rhine, and the short circuit were not accepted. 

(Example 6) Mirror polishing (polish grade =Rmax value of 0.03 micrometers) of the front face on an 
SUS304BA plate with a thickness of 0.3mm was carried out by electrolysis compound polish like the 
example 3, and it considered as the heat-resistant support substrate, this heat-resistant support 
substrate top — an electroplating method — nickel deposit (3 micrometers in thickness) — forming — 
further — nickel deposit top — a plasma-CVD method — SiNx from — the becoming protective layer 
(1 micrometer in thickness) was formed. 

[0129] Next, Cr electrode layer for gate electrodes to this protective layer top (thickness of 0.2 
micrometers) and SiNx Continuation membrane formation of a layer (thickness of 0.3 micrometers), an 
a-Si layer (thickness of 0.2 micrometers), an n+a-Si:H layer (thickness of 0.05 micrometers), and the Cr 
electrode layer for a drain electrode and source electrodes (thickness of 0.2 micrometers) was carried 
out in this sequence, and the multilayer object was produced (it corresponds to drawing 25 and drawing 
26 (A)). It sets in the production phase of this multilayer object, and is SiNx. High temperature 
processing by plasma CVD was made [ 350 degrees C ] for 10 minutes by 230 degrees C for 40 minutes 
at 250 degrees C for 20 minutes, respectively at the time of the n+a~Si:H stratification at the time of 
the a-Si stratification at the time of the stratification. 

[0130] Next, island formation by patterning of Cr electrode layer the drain electrode of this multilayer 
object and for source electrodes and an n+a-Si:H layer was performed, and Cr source electrode layer 
and Cr drain electrode layer were formed (it corresponds to drawing 25 and drawing 26 (B)). In this case, 
Cr drain electrode layer was located between two Cr source electrode layers, and the pixel electrode 
was formed in one with Cr drain electrode layer. 

[0131] On the other hand, the polycarbonate (400 micrometers in thickness made from Teijin Chemistry) 
was prepared as a transparence substrate, and the transparence glue line with a thickness of about 5 
micrometers was formed like the example 3 on this transparence substrate. 

[0132] It was stuck by pressure so that Cr source electrode layer [ of the above-mentioned layered 
product ] and Cr drain electrode stratification side might contact on the transparence glue line of this 
transparence substrate, and the heat-resistant support substrate was exfoliated, furthermore, the wet 
etching using a ferric chloride water solution — nickel deposit — removing — after that, SF6, and CF6 
etc. — the dry etching using gas — a protective layer — removing — a drain electrode layer, a source 
electrode layer, an n+a-Si:H layer, an a-Si layer, and SiNx The layer and Cr electrode layer for gate 
electrodes were imprinted on the transparence substrate (it corresponds to drawing 25 and drawing 26 
(©). 

[0133] Next, patterning of the Cr electrode layer for gate electrodes is carried out, the gate electrode 
layer of a predetermined pattern is formed (it corresponds to drawing 25 R> 5 and drawing 26 (D)), and 
they are an n+a-Si:H layer, an a-Si layer, and SiNx further. The active-matrix substrate of a reflective 
mold as carried out patterning of the layer and shown in drawing 2323 and drawing 24 was produced. 
[0134] Next, the polymer dispersed liquid crystal display (3mm in thickness) of an active-matrix form 
display was produced like the example 4 using the active-matrix substrate which carried out in this way 
and was produced. 

[0135] When displayed on this liquid crystal display by connecting a drive circuit, it was a liquid crystal 
display with very high display quality. Moreover, property change of a thin film transistor, the open 
circuit of various wiring Rhine, and the short circuit were not accepted. 
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[0136] 

[Effect of the Invention] As explained in full detail above, on the metal deposit which was formed in the 
heat-resistant support substrate possible [ exfoliation ] according to this invention Since a laminating is 
carried out by continuation membrane formation in the sequence of a request of the electrode layer for 
a drain electrode and source electrodes, a semi-conductor layer, a gate insulating layer, and the 
electrode layer for gate electrodes and a multilayer object is produced beforehand Possibility that dust 
will mix into these many layers is very small, and patterning of the configuration layer of this multilayer 
object is carried out after that. And/ After imprinting a multilayer object to a substrate, patterning is 
carried out and it considers as a thin film transistor, and it compares with the manufacture approach of 
the conventional thin film transistor. Or since there are very few membrane formation processes, The 
gate electrode layer which constitutes a thin film transistor, a gate insulating layer, a semi-conductor 
layer, Since it is prevented that the pinhole and chip by dust mixing arise in a drain electrode layer and a 
source electrode layer and most configuration most [ all or ] are formed evenly Very few thin film 
transistors of the open circuit by level difference riding **** a configuration layer s, or generating of 
poor insulation, The active-matrix substrate equipped with such a thin film transistor in the shape of a 
matrix becomes possible. Moreover, as mentioned above, since any before and after the imprint to a 
substrate are sufficient as processing of a multilayer object, namely, either of both sides of a multilayer 
object is also processible and deformation of a multilayer object is further prevented by the heat- 
resistant support substrate Multilayer object formation can be performed using the manufacture process 
technique of an active element and facility which are established with the conventional glass substrate 
as it is. The heat-resistant support substrate which became unnecessary after imprinting to a substrate, 
and the active-matrix substrate which removes a metal deposit and is obtained become the flat thing 
which does not almost have the difference of elevation of a thin film transistor formation field and the 
other field. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing one example of the thin film transistor of this 
invention. 

[Drawing 2] It is the top view showing a part of structures of the active-matrix substrate of this 
invention equipped with the thin film transistor shown in drawing 1 . 

[Drawing 3] It is drawing showing the 1st example of the active-matrix substrate of this invention, and is 
an outline sectional view in the X-X cutting plane line of drawing 2 . 

[Drawing 4] It is process drawing showing an example of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 
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[Drawing 5] It is process drawing showing an example of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 6] It is process drawing showing other examples of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 7] It is the outline sectional view of drawing 3 showing the 2nd example of the active-matrix 
substrate of this invention. 

[Drawing 8] It is process drawing showing other examples of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 9] It is process drawing showing other examples of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 10] It is the outline sectional view of drawing 3 showing the 3rd example of the active-matrix 
substrate of this invention. 

[Drawing 1 1] It is the outline sectional view of drawing 3 showing the 3rd example of the active-matrix 
substrate of this invention. 

[Drawing 12] It is process drawing showing other examples of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 1 3] It is process drawing showing other examples of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 14] It is the outline sectional view of drawing 3 showing the 4th example of the active-matrix 
substrate of this invention. 

[Drawing 15] It is process drawing showing other examples of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 1 6] It is process drawing showing other examples of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 1 7] It is the outline sectional view of drawing 3 showing the 4th example of the active-matrix 
substrate of this invention. 

[Drawing 18] It is the top view showing a part of structures of the active-matrix substrate of this 
invention equipped with the thin film transistor. 

[Drawing 19] It is drawing showing the 5th example of the active-matrix substrate of this invention, and 
is an outline sectional view in the X-X cutting plane line of drawing 18 . 

[Drawing 20] It is drawing showing the 5th example of the active-matrix substrate of this invention, and 
is an outline sectional view in the Y-Y cutting plane line of drawing 18 . 

[Drawing 21] It is process drawing showing an example of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 22] It is process drawing showing an example of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 23] It is the outline sectional view of drawing 19 showing the 6th example of the active-matrix 
substrate of this invention. 

[Drawing 24] It is the outline sectional view of drawing 20 showing the 6th example of the active-matrix 
substrate of this invention. 

[Drawing 25] It is process drawing showing an example of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 

[Drawing 26] It is process drawing showing an example of the manufacture approach of the thin film 
transistor of this invention, and an active-matrix substrate. 
[Description of Notations] 

T1, T2, T3, T four, T5, T6 — Thin film transistor 

2 — Substrate 

3 — Glue line 

4a, 4b, 4c f 4d, 4e, 4f — Gate electrode layer 
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5a, 5b, 5c, 5d, 5e f 5f — Gate insulating layer 
6a, 6b, 6c, 6d f 6e, 6f — Semi-conductor layer 
7a, 7b, 7c, 7d, 7e, 7f — Contact layer 
8a, 8b, 8c, 8d, 8e ? 8f — Source electrode layer 
9a, 9b, 9c, 9d, 9e, 9f — Drain electrode layer 
11,31,51,71,91,111 — Active-matrix substrate 

12, 32, 52, 72, 92,1 12 — Transparence substrate 

13, 33, 53, 73, 93,113 — Transparence glue line 

14, 34, 54, 74, 94,1 14 — (transparence) Pixel electrode 

21, 41, 61, 81,101,121 — Multilayer object 

22, 42, 62, 82,102,122 — Heat-resistant support substrate 

23, 43, 63, 83,103,123 — Metal deposit 

24, 64; 84,104,124 — Protective layer 

25 65,105,125 — Electrode layer for a drain electrode and source electrodes 

26, 46, 66, 86,106,126 — Contact layer 

27, 47, 67, 87,107,127 — Semi-conductor layer 

28, 48, 68, 88,108,128 — Gate insulating layer 

29, 49, 69, 89,109,129 — Electrode layer for gate electrodes 



[Translation done.] 
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